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When two is company l don't make a crowd 



£ \ 

LUC K.I'E 5 USE OiSLLY CENTER 

Ir, "P 

LEAVES CENT Eft LEAVES 

gjveVou THE mildest SMOKE 



grimy bottom leaves. \ am 
made only of the mild, fra- 
grant, expensive center leav o, 
l do not irritate your throat* 



You wonder what makes me a 
better friend. 1 ts center leaves. 
I spurn the sticky T bitter little 
top leaves* I scorn the coarse, 
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NEW CAR ABOLISHES 
REAR SEAT'BOUNCING' 







Bum r— is dm p— bum p ! Tha 

galloping, pitching" action 
of the ordinary car in partic- 
ularly felt in the rear seat* 



Floating along; Plym- 
imdvs smooth* Floating Ride 
with modern weight re-dutti- 
button and new-rype springs* 















Engineers remove cause 
of "pitching" and bumps 
. . , get Floating Ride 

F or years, there wasn’t much 
comfort for any one riding in 
the rear seat of any car. 

Then engineers discovered a new 
principle — which was introduced in 
the spectacular 14 Airflow * " cars. Seats 
and engine were moved forward, 
equalising the weight on front and 
rear springs. It ended rear seat 
*' pitching. ” Now the same principle 
is used in the new Plymouth. 

In addition, a new type of spring 
has been perfected — with tapered 
leaves, and made of special Mola 
steel And a sway-eliminator has 
been added at the front. 

The result is a miraculously 
smooth, restful ride. There is no 
bouncing or pitching* The back seat 
rides like the front. You can hardly 
believe you're riding in one of the 
lowest-priced cars! 

Talk to your Chrysler, Dodge or 
DeSoto dealer about this big, new 
Plymouth * * * now only $5 1 0 and up 
list at factory, Detroit. (Convenient 
terms by the official Chrysler 
Motors Commercial Credit Plan*) 



SAFE ON curves! Plymouth's sway -eliminator (3) 
htild-i you safe and steady on curves, even at high 
speeds, (Note, also, (I ) — or w tapered-lcaf Mol.t steel 
Springs; and (2) — double- .lotion shuck absorbers.) 



TV r /i cn urn flop to advertisers mention Fojjttfar J/ccftrmics 
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S ltre, i used to go for 
all those expensive 
pipe mixtures— thought 
they had to be better be- 
cause they cost more! 
Then I tried Union 
Leader and discovered 
it's the tobacco* not the 
price tag, that counts. 
You can't buy more pipe 
contentment at any 
price than you get in 
this fine, old, mellow 
Kentucky Burley. So, 
my motto is: when you 
can buy the best for a 
dime, why part with 
more? (It’s great in ciga- 
rettes, too,) 



t F+ Lrjli L«4 c,. Ifld, 



Chester Morris, Universal Pictures Scar, Has smoked Union Leader since 1933 . ^ 

UNION LEADER C 

THE GREAT AMERICAN SMOKE N 



o 



TFJteti urr|fri«ff io tirfrerf users j ticane men (ton Popular Mechanic* 
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Special Features 

The New Chemistry 1 

Keeping Them in the Air. .... .Coloroto 

Painting with Fire . * . 20 

This Changing World 26 

How the Weather Affects Yon 34 

Hitting the Trail , * . 40 

Sculptured Sound . * . . 47 

Tuning Up a Winner . 50 

The "G-Men" War on Crime ....... 56 

Mining a Mountain , . 63 

Speed Boating on a Desert Sea 66 

Where to Find the Big Ones ....... 72 

Dust Traps the Criminal ..... 78 

Time Tables for Earthquakes 82 

The City That Grew Backwards ... 88 
Odd Facts About Stamps 94 

fCoBtinwnl on next pase) 



What’s New in the Movies 

V T OU may not be able to believe your own eyes and 
ears when you go to the movies tomorrow* Hol- 
lywood is stepping on its own heels rushing new ideas 
into pictures. Recent developments include a process 
for producing color pictures which is likely to make 
the black and white movies as rare as the silent film, 
a method of sound recording which adds the third 
dimension of depth to voice or music, and a new stag- 
ing technique which has enabled the movies to move 
indoors and bring all the outdoors in with them. In 
nexl month's Coloroto section is the first of two arti- 
cles describing these processes. It is illustrated by 
tight pages of pictures in full color* 



Next Month 

\ RE you headed for the woods 

* *■ this summer, and a bit of life 
in the open? Weil* don't come 
back from your camping trip with 
a kink in your spine, a midsum- 
mer sniffle and a memory of tan- 
talizing mosquitoes and black flies. 
In the next issue Bob Becker tells 
how the up-to-date camper, prop- 
erly equipped* can rough it in 
ease and comfort. 

Million-Mile Pilots 

JACK KNIGHT flew the mails 

* when there was nothing but a 
compass, a few bonfires and some 
lighted villages to guide the night 
flyers. Now he’s one of nearly two 
score veterans on one air line, 
each of whom has flown enough 
miles for two round trips to the 
moon and a couple of round-the- 
world journeys in addition. The 
first of two articles about these 
million -milers and their many 
thrilling experiences appears in 
the August issue. 

Under-Sea Duels 

/ * AUGHT on the ocean s floor, 
arms pinned in the deadly 
grip of an octopus. . . Attacked 
thirty feet below the surface by a 
fighting school of fifteen -pound 
shoepshcads — -these are among 
the thrilling undersea adventures 
related in the next issue by a Cal- 
ifornia diver who thinks it is sport 
to go down and meet the fish in 
their own element. 
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mOTORISTS WISE 
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So Easy! 

THE NEW, IMPROVED SIMONIZ 
KLEENER QUICKLY MAKES DULL 
CARS SPARKLE LIKE NEW AGAIN 




Get a can of Simoniz and 
Simoniz Kleener , * , try this 
famous beauty treatment that 
all America is talking about. 
If your car is dull, the new, im- 
proved Simoniz Kleener will 
bring back all the beauty the 
finish had when new — and 
quickly. Of course, it is Simoniz 
that makes cars stay beautiful. 
Although easy to apply, it net 
only protects the finish, but 
makes it last longer and keeps 
it from fading. So, it doesn't 
matter whether your car is 
old or new, it should be Simon- 
ized, and the sooner the better. 




(Contents — Continued) 



Advertising- — display case on rear of car , , , 40 

Air Conditioning — hollow-wall cooling at low coM . , 38 
Airpkai) 

parachute jumper glides on canvas wine*,,,,. 31 

twin-engine, like an auto 70 

Atmosphere* — frame tfauwt how much air man uses 

in hour 07 

Automobile 



felt packing In valve spring saves gas 18 

gun, touch-up -paint, uses air from tire 87 

Automobile b 

axles for trailer* fit small car wheels 87 

flasher system warns of tin derinfla lion 39 

seat* converted Into bed hy adjustable hinges. , 7 



turret tops, giant pres* makes- .............. 37 

Automobile*. Accessories- — seat cooled by moisture 

f rom felt . 93 

Aviation— blazing trail for passenger air line to 

China 4 

baby— palm print proves identity ............... t7 

Bat hiug^-c hart of water temperature and depth ... 35 

Bicycle — locking cable inside handlebars 49 

Boilers — rivet seals holes in tanka of ............ S 

Bottle — rubber hall as seal for 25 

Bridge — bid reminder attached to ash tray SS 



Building Materials — made from waste 18 

Camera— flash gun set off by shutter 44 

Camping — hag T kapok filled, for outdoor sleeping , , 77 
Carpet — binder on hacking, makes inlays easy.... 86 

Chain Letter — mathematic* *how* fallacy of ...... 25 

Concrel" — 'figures depicting historical event! deco- 
rate garden 7 

Dogs — trip and hold fugitives 8 

Drain pipc^fl usher, built-in, prevents clogging .... 60 

Egg Breaker- — separates whites and yolks ........ 45 

Electricity — "egg, 1 * metal, to shoot high voltage at 



the atom 62 

Electric Light 

Battersea power station , 32 

fog-piercing light is produced in "smoke- box” 

tests 91 

Elephants^— model, hobby of New Jersey governor . . 69 
Engine, Sleam— ipeedline train is steam's answer 

to Diesel 17 

Express, Bony — anniversary, seventy-fifth, of in- 
auguration of ............................ fit 

Eyes — photograph inner eye to help physician. .... 3 

Fence, Electric power control unit makes safe, . . . 45 

Ferry — shallow water, wade* on endless track. 71 

Fish and Fishing 

angling taught in public school 43 

belt, inflated, fisherman floats in boots at- 
tached to 96 

Flood — -gauge, radio, warn* of rising waters 80 

Freight — cars, light weight, carry greater loads,.,, 30 
Class— silk, artificial, makes unbreakable ......... LOO 

Gulf-— hall, streamline, gives player better chance., 85 

Gun— anti-aircraft, mount for 45 

“Cyrsulo" — giant two- wheeled car ............... 97 

Hinge — door checked or closed by spring action of, 22 
Household Devices ........... 98, 99 



Li g b t nin g — M th under machine" aida in making..,, 92 
Lightship— carried to new station on deck of ship. 76 
Mask 

dust-storm, throat and (lings protected by . , , , 49 



padded, boxer protected by .*.*■»...***.*.,, 91 
"MfliwnfiMr 1 '— records cement used, in mixer. . .... 81 
Metal 

(bullets" rebuild machine part* > ■> 23 

r?stings r home foundry kit produces 44 

Maae^ — elevated railway built as hobby .......... 65 

Motion Pictures—— mirrors, flickering, five depth to. 92 
Motorcycle — -cavalry men ride, with machine gun 

on handlebars 61 



I 



usic and Musical Instruments — -piano produces 

sound of string orchestra 60 

ill Well — fire squeezed out , . . . ...... 100 



(Continued to page fiAf 
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be a speedy outboard cudscr. a racing hydro- 
plane r asur v jceable ou i boa rd runabou t „ sn; i pp v 
inboard runabout, •‘ailing boat, fiat-bottom 
rowboat for outboard mmi T, nr round-b ittom 
rowboat or canoe, the new 

POPULAR MECHANICS BOAT BOOK 

shows you fXACRy how to 

CONSTRUCT IT 

The iitcJ fi>r easily unde r.M. nod directions h>r the nmj- 
tcur builder uf craft ha- i.n.-cn met by actually 



UiiHlnfi thi vi; i ni» and pbotogriiphmc every vital step 
in the t-'cirt ' l imLti- m Thus you are shown everything 
ju>i uf. n. is done, n >thin a being left to guesswork. 



[Tie design ‘ n-.-J in the new Bout &w,k arc nf the Very 
latest, up-t ..-‘Jie-minuie craft 

THE ONE BOOK NEEDED 
BY EVERY BOATING ENTHUSIAST 




269 PAGES 

(SurarDl in Color, I 

PROFUSELY 

ILLUSTRATED 



LARGE SIZE 

7*10 INCHES 

CLOTH PRICE S3 



Clives you in addition to boat huildmg infcrtTnoticin, 
operation. etiuipmttH, cuff, repair and maintenance of Lvniu. 



everything you need U> l now nhout the 
This includes navigation, pt‘ 

rulrs handling filing *-r ift. government regulation of motor t> . . t E . kn-. f ts, tisirm ngnaJi, Useful l»w*i 



his include ! 1 navi gat ion. pilot 



Is inks nf various kinds gJo-surjr nf h .firing terms, labb, tie. 

Seat pviipxtti #/.<ir rueipi »f price tr by pttruf /mr/ C. 0, D. ittiyu inn m ibt (A $. A. 

POPULAR MECHANICS PRESS, P7-200 E. ONTARIO ST, r CHICAGO 



wimn writing fp advertiser* me effort rvjtuiar Ucckttnic* 
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ONLY 

GimJIIVE PYROIL 

GIVES 

PYKOIL RKS|rLT§ 

it in :i iTpcInl-niT omncimy ro u-i^ Pymlt l n 
e»w car or ^f(E. you hhjupb added pmrer. 

-.mootiier opprnllni'i nrci better KiilL-p-iwr^ 

\ :Jve- are freed Sipe.*- in> scarpti. 

{learn jlihJ Muirlng- are sal^uarijnl, 

NulhliuJ fli.icf fur eiafc hn.-aK-l.ij, 

Wfl WilUlft like E 4*1 L VI I E| th*- ( Merer [Jt||£ 

li LntJiry (if J'ymH Mail the mu [mo t>eli ■ VT. 

In flip meantime. mb your ptervrci* -liiilntL 
ur iEsrnuii aHt'iHlimt Ln add J'yruil mrf-'ly 

hy I in I ' rnttf ' -v-r, mil i ic . ; 

“S3 »ml kTch i- Or, I'liii.-uJr Mm IiicjlJ t ‘ v roll Dl^rtbutur - 

set 'tiboiic Jlin-r! «ry. Dt - ur^ y..m not ['vr-ll. 

NOttr PYROIL IS HIGHLY CFF ICife NT IN 
SAFEGUARDING ALLOY BEARINGS. ALL TYPiS. 
CONTAINS NO HARMFUL OILS ON AGIOS. 
Manulactured and guaranteed by Pyrolf Com nan*, 
W. V. Kidder, Pre*., 57 Pyrolf flldf,, Li Crons, ttl*,, 
U.S.4. 

PYROIL HA? T1 il ! \ T IvSTED BY POPULAR 
MKOEIAMCH INII rs TSI i rtv FMJPI’LAH 
MKt’HAVil t'RI.;- R - AM) J‘L EiLE=5£J IJiCi 
EQUIPMENT, 



DISTRIBUTORS — SALESMEN 



Check iijuare fn ceupen below .ind mpll lor hrli a) 
ont at I Urn urcatm t 4 |»- i and din in h ution Qnpor 
turd tin al today, lar you, lr will pay you la do thl« 
— *t ancb 




Cenutns P yrol| | ( jip .rciT- 
pil by I", 5,. i nFiiidlaia and 
foreign [Hvlonlit e- - ■] E to 
IV. V. Kidder, it.-* Invcrt- 

*l>r I.MOfc, f'T I’llH i ! ijj EhQ ■ 

tuns on every cn n. 



1S67 MILES IN ONE 
DAY USING PYROIL 




El(»l> NfrKf nilt, 1 r.inticin [ infni jF R (in.il 
I humpiun, n muiv i!icp\l a lb roil - prn- 
tSCtMl Willy ft Si-dAfi IS*? mi[ex in I* 

liclUirn, tin -VfMOIv ttll Lake, CtllhirniB, 
,J P? roll naif nip t he mmk- cai li; factory 
rrtulti iii in (Fit [taut." Anya Mckrnclf. 



Pymil Company, 

57 Pyroil LaCrstte, Wit. 

Plea* s£a 4 mp FiihIwt rarT« of Fy-nlTa efficiency, 

□ Flt-aae *e»U Dbtr|hm(irHbJ|l i IpiuirtultlFY facta. 

Xafn r * d f f * i + + * « + *■«*»■«*■ < w 

Adilnas.., , ,, . ,„ 

City. .. County Statu..,, 



( Co ntents— Conti nu ed ) 



Pencil engraving, plugs in on a.c. current. ........ 4fi 

Photographs — periscope for study in g make* en« 

Urglnf ea»y ........ 46 

Photography — records, Valuable, preserved by...,, 54 
Planimctcr — Arc a measuring made easy with ...... 76 

Poultry— chlelu' markings reveal sek at time of 

birth ..41.. 444,4 1,4*4 >44 114 I 7? 

Radk 

problems, tuy solution far ....... .104 

transceiver, IwO-tubr, is portable. 1M 

tube, me till, dissipates beat rapidly .......... 65 

Radio, Apparatus 

meter, square, for maximum scale length . . . . . ■ 106 
pick-up arm with “electric eye" IQ6 

Radio, Receivers^— audio indicator, visual , ... 101 

Radio, Transmitters— power unit for 50-watt trans- 
mitter 1 , 105 

Radio, Tubes 

acorn type for ultra high frequencies 106 

two-tuber, a.C.-d.C. portable . .102 



Railroad — Diesel engine train built like airship.,.. 19 

Rnior, Safety case, liko fountain pen, for carrying 61 

Saws and Sawing — unit with its own power plant. . 71 
Ships and Shipping- — hospital ship for St, John's 

guild | Ml ■ M 111 t‘M M ....... 24 

Silling — fireproof, looks like wood . 62 

Sno wplane — h uilt like auto i « 22 

5i^FrU=.-^ffa n -bm races by hoys .............4... 6 

Stairs— mfffcn Ip^pu t-t-o gc th e r " for temporary build- 
ing , 4 4 . 4 . 4 4 4 4 ......... BT 

TeIe graphy — oirrcnt carrier unit, morn telegrams 

earried by 77 

Telephone — phene and bell in same case * * ....... * 22 

Television 

cathode ray brings to Germany ...... ,. 4 .... 33 

exchange of patents speeds 24 

Now Yorker* promised , ,4.,. ... .... .... . 5 

Tractors 

boat* moved over long portages by + ., 69 

pipes, giant, tnwed to Boulder Dam 93 

Truck — Diesel, handles brick at reduced cost*..... 55 

Tube — slide top replaces screw cap .100 

TypeVfitlm— ttugr aknwa amount done ......... 25 

Wagon— wheel has automobile brake 3Z 

Windsw-PfliiE — '“^lass silk," light diffused by.,,.. 96 
Wood — Oil, non-toxic, preserves ....... ... ...... . 35 

Wnrkihop— five power tools for home craftsman,,, 15 



AMATEUR MECHANICS 

Advertising — window display pedestals made of 

cardboard — 1 40 

Attic — heuac kept cool by ventilating 129 

Bathing Cagc^-children protected with .......... 129 

Bathtub— force cup applied to overflow cleans 

drain , , , , . ., . ■ ■ , . , , .+, ,* . » . , ■ , . .110 

Belt — clipping, ashes causa to grip ....... ... ,138 

Bicycle — car On side of used as "hot dog" stand... 127 
Boats and Boating 

emergency light an small boat ...... .... .138 

sunshade, muslin, for rowboat ,,,,,,, 126 

Camping— bottle caps as reflectors on tent rope 

stake* i i .............. . 135 

Canary— toenail*, emery paper on perch trims. . . ..118 

Clothes Hanger folding, for closets .118 

Clothesline battery clip prevents clothes moving. 120 

Croquet Wickets — wire coat hanger* serve as. .... 128 
Dinghy — "Skip,” a pram type - 1 07 

□ rawing— stipple shading produced with sandpaper. 1 30 



Dressing Roam — -portable, for th® bearh ... ... .... 1 19 

Eggshell — names written under ................. 1 18 



Filing — scroll saw Used for .....,,......,.,,,,,.112 

Fish and Fishing 

line guides on fishing rod made from safety pins. 125 
minnow trap provides live bait . ......... .... 1 25 

rod, tough enough to hold big ones . ..Ill 

Fishhooks— holder, *heet-metal, lor carrying , , 4 , 4 P 1 12 
Furniture, Go rden— canvas seats are removable .... 1 25 

(Continued to page 5A> 
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Crowds a lifetimes; 
Progress lit 400 Bays 



The Amazing But True Story of LaSalle Student Brown V Career 








M 7 I-' I - * eyes Were ahai-pcr than T 

Tpcltnnni; within live months i waa 

*ud<3t?nly promoted from Hry, yu' 
to 'Mr. JilMwn' with lilt title "t Niutil 
SiLT'"’ripitrndcnt — ui-cr the hearts nf 
niiTi twice a* Ilihe will thtoompany. 1 ’ 




"Unexpected rewards came outside 
my wnrt, n? the refill tl nf rending that 
ii’Ftiarki^jle LaSalle buoklH, The 
Second Milestone.’ I have llcett ;] 
speaker on hit fine-- me tin 4s. uml 
ur«nl tn run for political office. My 
opinion ta Sr.iufjlit ty Brum I Wad iiff.iJd 

(O Uv U yctlf BKO,” 







How We Build Men 



"J hud to work 12 hotita a day, jtmly- 
htu At odd momenta- l UA-rt tn sneak 
ray books to work, arnsiiivc to ridi- 
CuUrs friemis, They were Lhe 'poor 
Fap-n’ — For not mi' nj then) hfll Ellice 
bettered himself in Eife." 



"Ofi my new job, I Immediately 3p- 
rilird tli? UiirtjEfl t had h-imed through 
LaSalle. 1 or unfilled a moinlrmince 
5J-.M1-II! sincr; lnpUti by otFiiir Cum* 

ri.mica. A director suiiiJ ’Brown km ws 
more about Inttidlfm; nmn ih,m any 
OtLicr nun in the win pan yV 



This ^ man's career may seem 
arnasdng to you, but to LaSalle it 
is not so unusual. Along with 
Brown, thousands of others have, 
these past years chanced poorly- 
paid jobs to well-paid positions 
of honor and trust* 

Training some 825,000 men 
and women has taught us that 
Success demands three things. If 
you have all three, not even a 
major business depression can 
stop you from getting ahead. 

hirst of ill], training — the abil- 
ity to do a job better than the 
next man. LaSalle home-study 
training la recognized ns a quick 
way of acquiring such ability. 
Second, there must be □ Success 
Plan . This, LaSalle also supplies 
— bringing you expert consulta- 
tion on business and personal 
problems; helping you overcome 
handicaps; building confidence 
. . - speeding you ahead. Third, 
and this is vital— there must be 
ambition; the courage to stick! 
Given this, LaSalle can supply 
all et&e you need to win success. 
This coupon is your test— this 
minute can be the most impor- 
tant in your life! Why not send 
the coupon NOW? 

La SALLE EXTENSION 
UNIVERSITY 

D*pt. 764-R CHICAGO, ILL. 

Kindly tell me about your Success 
Plan and [mininR in lhe business tield 
1 have checked below; 

□ Eli (the/ Awn ii n t □ IK j 

□ Law 

O Diiflncil Mu nu £cim' nr 

□ Mmlrm 5 Biennia n i p 

O UuUhvh Liw 

Q Duilneii t:m 

O Eipcrt DookkecDlnil 

Q [itdUlirljil \lunu^-riiL‘nt 

□ nuiUn^ifl tlncLll^li 

0 i'Ellunni'l Miihd ftf-mi'nl 



Th Jl g One 



'■An T stand in from oF my new hun 
I am proud that in cne year I ... 
made what is lifetime prugresfi i r 
many men. Now I’m buckling down 
lo marc l-i Satie train ini' to meet 
tuuue opportunities’" 



21-A2Q5 



LA SALLE 

EXTENSION UNIVERSITY 



TFAcn irriHnp to «di?nrf(fifrs pietist' mention Popular Mechanics 
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LET THESE GREAT BOOKS 
B HELP YOU TO 



StartJSW’ 



I 



AIR CONDITIONING 

LIve 1 Fluid i <J r c a 1 

Future 13.50 

auto ENCYCLOPEDIA 
Djke'it llltb EilUlun. 

Recent! 10. 01 

110 -V. GENERATORS 
Marie From Old Auto 

unit*. si. ou 

BIRD MOUSES 

Build ta Kell; Easy Dt- 

Eitiu. si. no 

SCAT BOOK 

Power, ban. Rowing. 

Pm die Plans, $ 3 . 0 B 

ROT MECHANIC 

Hundreds Things Bop 

CAri Make. 52 . W 

BUILT-IN FURNITURE 
Take Ordorn, Mjke 

Money I , $ 2.50 

CARPENTRY HANDBOOK 
Sltfl PrAotlcAl Fliurt- 

L‘utt ., . .S1.M 

CHEMISTRY. PRACTICAL 
Malt Kundnxlii Things 

IP Ally t'j»r . . 5 I.TO 

CONCRETE WORK 
1 73 Bjffls Deirrlbfd. 

Pictured $ 1,011 

DIESEL HANDBOOK 
Mew I Ut(flC hifurmji- 

iioa ss.n 

DOG TRAINING 
Horne, Stage. Mortal, 

Etc tl,M 

ELECTROPLATING 
Modern Ptbi (lee Includ- 
ing Nickel. Zinc, C* 4 - 
rntum anc] t'hrO' 
mi nim , + T + - , .SI4! 

farmers* book 

H <51 Kinks (or FleW. 
Home. . ... + + . $LN 

V-l FORDS 

Also “A‘ r And " ' O ' 1 
Models AH Ncwl, . 52*54 
FORMULAS 

10,000 Muney Mak- 

Hia r r M.tW 

FROG INDUSTRY 
New! Italne fcrvd Sell. 

FmOtal si. fin 

FURNITURE MAKING 

Tcrnl*. Tilnlrrinli, DC- 

aljms $2,5$ 

LATHE WORK iM * t a I i 

i inning, Til resdi tig si . n a 

LOCOMOTIVE 

Folding Chart BftOWi all 

Path si, 00 

LOG CABINS 

EsAy I 1 laris: Build for 

Profit. Vahid S 2. 50 

MATHEMATICS 

Easy Guido far the F' rar- 
UCal Man. .... . .. . . $ 1,511 



the Max 
who KNOWS 
is the Man who WINS' 

Easy to train yourself! These 
books have hdjicd thotmnds — - 

mechanical drawing 

Loan) Drafting: Good 

Salaries $1.00 

MONEY MAKING IDEAS 
1000 Sparc Time. , . . . . 51.00 
OCEAN LINER p'EUfiDpA" 

au A ntic K-peed yuecn: 
{,:k»rted,,. ., 51.00 

PLUMRING 

400 Facta Every Home- 
owner Should Know, SL.SA 
POULTRY 

Breeding, Management. 
Protect Ynur FrnflU 1.57*00 
PRECIOUS METALS 
Identity — Huy— noil, 

Hilly book on. $1.(H 
PROSPECTORS' HAND- 
BOOK 

Hew to Mine, Appraise. 
Equip.. ..53.00 

RADIO 

Amateur*' handbook; 
Circuital Repaint, 

Etc ii + 00 

RADIO SERVICING 

Profit by Knowing 
Costal Klnlm. K|C?,..S4,WJ 

refrigeration 

Electric. Cn«. Me a 

Sfrrtaa EspC-rt $4. B0 

REWINDING ELECTRIC 
MOTORS 

FTACUon&l sixes. Value I. Si. so 
SHIP MODEL 
Entire Tent. Fimnus 

Stiver eLgU' at RU7.SL.d0 
SHOP NOTES LIBRARY 
a vn|. Ufioo wowtatul 
Khn n Idea™ . ........ S3 .00 

STAMP ALBUM 

Modem. 4D0 Faces. , .51.00 
STEEL SQUARE 

11 ow to Figure Annies 
ul Halter*, woofs, Etc. $1.00 
STORAGE BATTERIES 
Newl How |n Build. 
HetfAIr, Chug*. . ■ ■ 31.50 
TOYS 

For AmuKement or Pm I- 
11. miublc Designs . 51,50 
UPHOLSTERY 

Always a Big Market. 

Start Owti Itushirae. Si.Sfl 
WELDING ENCYCLOPEDIA 
All Methods: Hard Jobs 
Made Easy 55.00 

wi ring 

Approved Economy 
Method# for Homes. 

BulIdJnufl,.., $2.50 

WOOD TURNING 
Woods. Toole, Met hods: 
Practical Teacher . . .51,50 
WRIGHT ENGINE 
Churl Of " Whirlwind": 

Ail Parta.. ,. 31.00 



Books sent C.O.D. anywhere in U.S. 

Jiut rherit The hooka you want, write your name and fiddreefi be- 
hiw. and mall the advertisement. 11 la ynur order hiank. When 
BOUtWiatii lianils you bonks, pay him the price and lew rent's postage. 
LI you send rcfOlEUMItt! when urderinjL pTeaee Include 10 ce-nti pn 
bfiak eitra for poiiig*. IV rite lor Information about books uP 
other subjects you am interested lil 



Name . . 
City , * . 
Address 



.Slate, 



Mall to Popular Midiinlti Pr»», 

Hoorn JUL 5-itMJ East Ontario SL, Chicago, III. 



{ Contents — Co niin ued ) 



Ice Box — efifi c ie nt fur camp or cottage . .139 

Insecti — home, ridding of peats . ............ 132 

Ladder — Spurs* tnpvable, prevent eliding at , ..,,,,112 
Lathe — gauge aida in turning duplicate work 1 2Q 

Microscope eyestrain prevented by black paper 

on barrel .............. ....... L 1 

Mitts— canning, cut from inner tube ............. 123 

Paint and Painting — coal tar stains covered with 

shellac MO 

Porch— enclosed, adds to yollr home • . l 121 

Razor— how ta keep sharp . ,,,,,,,,,,,,,, 1 14 

Rolling- Fin — bottle Ailed with ice used as ........ 110 

Rubber, Crepe— many uses (or , . 135 

Saws and Sawing— holder on belt, handsaw carried 

with . ... I IB 

Screens, Window— two ideas nn repairing . .113 

Stairs— aut a- wheel rim i used as forma for concrete 

steps ...... , , . . * . , * ..112 

Swimming— diving hoard, nonslip 130 

Swing— portable, far little tat* , 1 11 

Tent — flap locked with broomstick .............. 120 

T railer — joint for hitch . , , ,,U3 

Trellis — 1 'Spider-Web/' vines trained on 120 

Windows — tar paper keeps water from running un- 

dor + + * 1 20 



SHOP NOTES 

Aluminum— melt lli crucible hut do not use a flux. .155 
Automobiles 

help for the Owner ........................ 1 57 

method uf removing fan pulley from car motor, 159 
notched washer holds bolt ,,,,,,,,,,,,,.,,.,159 

pump, priming Ford fuel IBS 

radiator hose, V -block and knife blade cut , . . .153 

steering-gear nil gauge 159 

tie rods of front axles used on trailers, ...... .153 

Automobiles, Repairing 



brake rods, repairing rusted »»■**» + » + «» + «., , 1 BE) 
catches on car doors repaired with sheet metal . 153 
generator work, button -book Serve* as tool for. ISO 

xerk Fittings, emergency help for 153 

Belt Sander — for the lathe ,147 

Brush — fountain, flows acid for large soldering jobs-tSO 
Camera — film packs held firmly In adapters ....... i 56 

Camping"^- lpUri*|i «' thaj r get the business ... 1 51 

Cattle safety razor brand! . , .,. + + + + . | +B 

Cleaning — paper cover*, time saved in putting on 

garments 148 

Cutters — milling, rule to follow when grinding ..... ISO 

Drill Clunk— h?w to repair worn keyhole,.. .145 

Drilling— jig holds round work for 156 

Diinb-Wailer— indientor simplifies use of ........ 149 

Dustpan^— Vn shape piece of tin improves , 1 5ft 

Fly Paper — rolled,, metal clips hold ... H5 

Class- — wall gauge simplifies cutting 154 

Coif — clubs, repair your own 141 

Hydrometer^— better/, making more useful ....... 149 

Lathe 

graphite Lubricates tailstock center , ... 148 

tool for cutting grooves and fillet* .......... .160 

Machine, Milling 

cutting racks longer than croasfeed travel of, .166 

cylinder heads re faced in , . . 155 

MctaL Sheet — bow to cut with cold chisel ,155 

Mimeograph — -pictures, tracing on stencils 145 

Moths — electric hug killer rids greenhouse of.. , .146 



Nails—braclicli support kegs for dispensing ...... 1 50 

N ut*- — castellated, slotted in milling machine 143 



Orchard — citrus, windbreak protects . . ,146 

Faint end Fainting 

brush cleaning pan saves time in shop . .150 

drab colors, mixture for 1 44 

Pencil — "tape holds on glove finger , ,.ISO 

Fin nor— hole* drilled at an ling Jr in .............. 154 

Pliers — hose keeps open for one-hand work . r ,. , ..154 
Tool* 

kit, plywood, has individual pocket* .145 

moth balls prevent from rusting ............ 160 
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When people refer to the International Correspon- 
dence Schools as competitors of other educational 
agencies, they speak from inaccurate impression 
and not from established fact. 

Let's Like a look at the typical I.C.S. student — 
an average of over 4,000,000 students during the 
past 40-odd years: 

He is 27 years old. He works, (Interestingly 
enough, you seldom see an I.C.S. student out oi 
work.) He is married. He is a parent. In appear- 
ance, he is a composite of office and shop worker. 

He comes to I.C.S, because of a specific need for 
a specific kind of training. 

Recognizing his own shortcomings in training, 
and influenced by the rcco m me i illations of his 
superiors and associates who know by personal 
experience the value of spare-time study under 
expert instruction* lie approaches his 1,C.S. course 
with hope and determination. 

Where else, in view of his circumstances, could 
he turn? This Is the place of the J nternational 



Correspondence Schools tn the American educational 
picture — a place honored and commended hp thou- 
sands of ambitious men in hundreds of professions 
and trades today and by educators from coast to coast! 

AN INVITATION 

Men who are anxious fa get nfi-cnd, to cum more money, and 
who arc willing Lu jiay thu iif i t-’O in IijifJ work and ucn&ca of 
pleasure, tire invited to conni Jer thrv Arnpud *r»d Hie wbjwt 
mmt vital to them. But men who thin k some magic /ift 1 * fl/ 
Jortklix* pot J into stctfoii Sn their trfsntj at itie drop o/ J fnU^I 
without t ifip/urther cjfflrt art their port, should ahV the if- stu mpf 
mid aur timet Our inoiLiiion is Jo the taitni genus. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



"The Universal UrAversit/* BOX S5S2-H, SCRANTON, PENNA. 

Without cost or obligation, please send me a copy of your booklet, “Who Wins 
and Why,” and full particulars about the subject before which I have marked X: 



G ArdiJtiW 

□ ArdiM-nciurnt PnlUimin 
n H 11 i L 1 1 Lta r T~ . h b c m . r i n. |r 

LT Conlnutor a hi L BkilLiSiir 

Ct HtrilrlUFUt Dj-^flHii Ln.h 

□ H trupttiml kinuirr r 

O How la lnl'eqt fiiul Fntmfc 
p EIselHrnl Enilnwr 

□ Klprtria L Li tiling 

P WJJinj, F.lfcLrir nn4 Cs# 
U Krasling Shop IWueuriot* 

C BtiilcxmAtr 

Jj BiLiiq^w MaiULUFixuiEifc 
G OClrfl MuiMeaiFtit 
P Fhiltulrial llunx^fliait 
Q Tr*ffi( MminruutaC 
a Arrou nt*rwy 
L J ClhI AucuimL hi r. 



'technical and industrial courses 

n rjiunl.Eug a frl-rnm Filling 
n Betting O Yen til* Mm 

\ Air ContIHtauEug 
i Engtoenr 

p Htainm lvJeui ri r: Lngjuecr 

□ Mufijtn l']iiiiiufr 

□ 11 . It [.arm:inlivra 
Q IL fL iScCtiuj] Farrnin.n 

□ Air Iln Li^ Q H. it. ItilitBJklmnfl 
P Highway E ngiorcrLng 
U Civil I'niin^rrijiR 

□ Surrcymi imj Mapping 

stratum training courses 

P C. P. Aerenintajit Q florrlfr Stntimi ftnl-ewma-nnhtD 

C I took k (-Tin Eli tH Pint Y«nr O-nlLrfr-n 

P Swrvtn.4ifcl il’ork G liunlnfi* Orirrrirrin'n'I.rrifFi 

L i S-rinnuili □ Fraucb □ loitering BIww Cnnli P Him* 

D SnlmiLMi»]i|p P WtnFMWf nphy mkI Typing 

fl AdYOrtiaiug P Civil Usniw D MjUI Cwritf 



Cl Tlr.jt Trrftiiuf nt of Motol* 

□ tflirflt M«tnL Works 

□ Tclflgmpb l'ikRiikv«r 

P ToUpbtaaa W(u-k □ UalJIo 
D SI ivilwirilcnl 1! 11^: i amriDK 
U Mrcliurilc-til Umfbiinj?h 
P SI Ifhiijtk.L D I'doI mnlcnV 

P 1 'n.t.tnTHTifclttf 

DGa EngteH □ Dbwcl RncLurt 
F- AvLntiu-i EniirKifl 
P Au looubbil* Sfechaiita 

n itslFitc "alLott 



□ Rriilcn Enciowr 

□ hiidg* uuJ Builiiing FaH-uuB 

□ Chemistry 

I'hiFirLftcy 
I V^nL SCukLbg 
Z 1 Mine Farfnsm 
XnvEc:iUi>n 

_ Colton Minrafiu'tiirinf 

□ W’wltn MnimI*ptUfiPg 
o AgrUiuiturB 

D Fruit CIitjus 1 lug 

□ L'gultry i’artwiiLl 

□f ILnElwnif >tnil Oak 

□ ■C3rad# Hchfuit Hulijortn 

n riiiii school aui.^ui 

n Calltxii I'rciDinUirr 

D 1 11 On I rating 
U Cnrt«aaiiig 



ft time..., 



jlfff.... 



,.-t 



City... ■— Jfoft.,™. . ,/Vf JCFl/ J|| L L. ' — 

If #"■* trtiCo in Cawttf, Ri-nrJ fiH# cPt4TOH In (An frlrt-iHp.'iVnat Cm r e*pi'Jn(Ffnfwt Jffrhuoljr fontfinsTij 7,lrrrtf nf, .Ufl'nfrrffli CenwfQ 



When writfnff to adttertisers please JiifPi/foit ATeehfl(flk?J 
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AND MORE PAY 




Prosperity 13 
coming. Re 
Jjrtparfedfora 
bigger, bettrt 
.idb.Getthe 
train in if 
now! 



L 



earn 



DRAFTING 

at home.. 

Now Li TOUR big opportnnliy! Boost 
yuur pm. T i Gilt ft butter job. BllljllMi Id 
pletlmrnp.Dra(t;inen ira th< (ir*t ft»i- 
*dl 1 fora lib you it! b»li ina ■ 
labia. And I'll tench you la i very ibort 
time by iPfcU in your itnf« tlftne until yon 
EU’futUy bite ■ detlnbk dnftiniKn'a po- 
eltioa no t-bat you *n lolly wfth 

your eaijr week and b*llir pay. Enm 
while yoHj tciom] No previous experience 
required. Hiab School education not n**ti- 
*d. Everything murlo plain by toy fricH- 
, . cal meUkod right froiu |he ■curt- Ttfl'll 

' If train you be amazed bow quickly you can prepare 

RIGHT — the pmcti‘ you reel! In your it are time for MO HE 
cuJ AU-Vy iraut” r AY bt my practical method - n»w un-d 
_ * . for over tt year*. Thogundi of sueccaa- 

EilJdW IN) be fal grutantii, aged 16 and IB to pant 60. 

JOBS OPEN NOW! 




AUTOMOBILE 1 
MOTOR B II 
AVIATION 
ELECTRICITY 
MAC HI HI BUlLDIHfi 
BUILDING 

gojiitiiotiqji 



After training you 1 help you to a 
job ta khout charging 1“* * rent 
f.;r Lhlaaervlee, For #0 year* em- 
ployers of Draftsmen have been 
writing mn when they want help. 
Aviation, Electricity. Machinery. 
Auto Work. Building Work — All 
th*» iuduitrtca and utben, too, 
tnuaE have draftsmen In their of- 
ficea. There induitclEl Bra paw 
growing fast; be prepa. ed. 

Slur! Naur and got the training. 
Then YOU will ba ready for that 
bigger, bettor pay j-nb. Time is 
money. Sand the coo(-dn NOW— 



BOOK COUPON 



ENGINEER DOBE, Dfv, B337 Ubertyville, ID. 

Send me your free book, "Successful Draftsmanship" and 
explain how you will assist me to a good position as a 
draftsman, 

JAmrl - — _ Agr. 

Address...,^ „„ , ^ 1 [LLL , L 

Post Qffia State 



When writ tor? plcnae menfion Popular J/^eftanicn 




LEARN AT HOME 

Are you adult* alert* amhi done, willing to study? 
Investigate LAW! We guide you step by step— 
fund sh al ] t e xts , in dud in g 1 4-v olum c Law Li hra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL.B. 
conferred* Low cost, easy terms. Send NOW 
for F ree , 64-page 1 ‘Law T nii nin gfor leader ship,” 

LaSalle Extension University, DepL 7644, Chicago 

LEARN MECHANICAL DENTISTRY 

A profession that cannot b# 
affected by machinery. Mako 
platen, crowns, bri d,fcc?i P dth., tor 
hcnlifitn — or have n Ijiuvinesfl of y pur 
own, EufeIv anil quickly leftruuil, 
In clay nr nluht school. Individual In- 
struction. 5fn I k k > krt— n a ckuises. Write 
for Gftluluuijfr ami r&u tool orrut. 

h|L Al2 

McCAftftlt SCHOOL 
OF MECHANICAL DENTISTRY 
307 N. Broad St. Phils., Pa. 

RADIO PAYS! 

You* too, can be in the big pay class. 
Trained 1 Radio and Television men 
make big money in interesting work. 
For FREE details write First National 
Television, Power & Light Building,' 
Kansas City, Missouri* Dept. AA-7 

You Can Regain Perfect Speech, If you 




STAMMER 



fi 

m ftrnrl Far t^auti hilly iituulrmtcel luvi-k cotltJofl M l5tJVT 

M fiTAStiltUl," which tlwmbet the Ihtfu* Unit Method. fur ■ bu 
H-icnlilk' curreOlkili u! 1 Izmi (uni iLuttcrLng. Mu t bud aLR^ 
V ■ vj fully used be, Tloeuii limirMia Tor IS3 yeurr— mart IflCli. En* 

T diKhoe-d by ph yiSc-iana. Full inlormilim sou re raid* ourtMTloud 

itPflUlllO f; HltJe M’Ut kf«- I'fn nhliuafLnii,. R<nji.min N. Kagu« r 

liipl. Il5ti Circle Tower, Indiana puli ■. Indian*. 




fl*!"" TriL-V Wll I >* r-:f i: V Vrr-v |SiH--|r. "IT™ tr> b n-Hid 

P»n’im n " II i'c*i 4 *iM ami i*fl» h™ < IlieTi lrirr.Nt Em 

*±LI« in >Dwr« tiji.-. Tau, ii.Ttii. r-L> b*b« 1 v wttilm r it » raid IJ you 
riirlr-^ ^--Eipr, f-T TV-rii^ L, J:I,V . I* 1 . W. T 1 MHTH, 

41 B Rkdf. Bid*.. Kanin* CM*. Mg, 



5^ 



^eutl p'lHicanl lur mjt tree t .i e . 1 1 □ que, 
Tim u^uEiris 1 1 n inn* ns ra A jJ tire*- -little 
BLUE BOOK CO. r Ci.E-lL. lm,- J I , - 1 . 1. . , 
Doat 4i*0, t; Irani. Kan^a 1 ;, 




AT home; 

Lej.cn fliny Krwhii^ ^ 1 *tlin 4 floimlii, mid miaU- 

1 11 ten l,n r.J. Jifnf Wri «rt t»iinE rKndrd. ISi* itrmo.Dil. 
HifJKl fai lew bouUeE. .UaJtr Monr<f At Mem*. 

NATIONAL ART SCHOOL 
3601 Michigan Are- D#pt. Jt3S-B Chicago 

M Practical IruknictKip in Mini fur and IR Ai ■ f 

Mining Geology. Also Metallurgy. Iwl I IH r ^ 
Pctrojflvm OoDbiRy nnd Gu n*f a I 9 w 1 * v 
cuur^cu ulTcmL by thbl 4-year tkate-nwned College. Slrnm; 
faculty : Qj 1 1 ecu! pm eat : httj nil zlAsycj. A II exueuKi^ 1 aw. Heal lliful 
ul Imat-e. Ask For CatoJog a 1 . 

E. P* WATSON, REGISTRAR, SOCORRO, N- M« 



EW MEXICO SCHOOLof 
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STUDENTS BUSY AT WORE IN GREAT COYNE SHOPS 



Learn 

RADIO 

I’ll Finance 
Tour Training 

Yes r girt I mean wh&t I say. III train you in 
10 weeks orM here in the Great Coyne Shops 
— NOTBY CORRESPONDENCE — but 

by actual work on Radio, Sound and Television 

equipment AND YOU WON'T HAVE TO &TART 
PAYING ME BACK UNTIL FIVE MONTHS 
FROM THE DATE YOU START SCHOOL, 
ANIl THEN YQU'T.L HAVE OVER A YEAR 
TO COMPLETE YOUR PAYMENTS. 



This Is the Greatest Offer 



Ever Made by Any School 

I MEAN exactly what I say. You can get a complete training by the world's oldest ond largent Practical Radio 
School And E "II finance your Tuition. You won't have to start paying me back In small, montnty payments 
UNTIL FIVE MONTHS FROM THE DATE YOU START SCHOOL, f corudder the fellow who Is amtdtloua enough 
to want to get ahead by taking my Training, worthy of my help, MAIL THE COUPON BELOW and you can 
prove to me that you are willing to spend just 10 weeks In the Coyne Training Shops learning Radio. Then, 
I'll tell you how l finance your Tuition— give you your complete Training and let you pay me hack later. 

Learn By Doing In 10 Weeks 



1 don't care wh ether you are IS 
or 45 , 3 t make* no difference 
to m# if you don't know no 
ORct lift tor from a spark coil. 
You don't need any previous 
ctperieuce or advanced educa- 
ting u> mftHi.fr my Shop Train- 
ItLK. Don't let lack oi money 
fit a p you. M Oft t of the student" 
at Coyne have do more mone, 
than you have. That's why 
have worked ou t my Autumn; oner, 

MANY EARN While 
LEARNING 




pairing and ucrvlclnff. That ’a a 

Kl I ni [mc u f buW 1 Hrlutnnmii 1 you a 

HatlLo piper*. j&od CU you to uUullfy 
for jo he Leading to the biggest pay. 

Pay » Future 

S ft ltef eraiii 
peived a splendid job. 



The multi 



If yotl need tiun-tl me Work 1C brlp 
pay your Livinp cuntasi* and Kill 
lei) me your problems 1 may be 
a hie ! ii hr Lp you n 1 have thomm nct.4 
a f ulhEirs. T hen . in Hi brie ( wee tn, 
in the Rf^at Training abnps of 
Coyne, you Will learn Oil a wide 
YNriely of nifwlrrn, ufwtfM.tfi1nA.tl. 
buverfieicrodyiie seta. oaclElauira. 
Bnalyiera cud tm iR&trumvms. 
Prepare for Amateur Rrnadcasr . or 
Telegraph Had In Opera tor's 3.1- 
eeiLfc; and to knmv ail unde and 
lifpt, of Cum hirree rulw fur a 
Ifovcrnrupnt License JJsjmi tnaUon, 

TRAINING 

By Actual Work 

NodUlltHKilu. nnt-.ftJillriaeharrs. Do 
tlaNH^. you k 6I lmlTvldun L( rain Log 
„ . . iilJ real uctuul work with only 
the theory you will need. Hu lid Liu; 
rnil nid In win. dnlm: radio wlrlm: 
and LesiLiiu. i iDublf-shnot lng , n.:- 



Auto Radio Instruction 



Putp jrB Tar lobi Lilt* Thase 

Here rtre r, few of hundreds of 
iHistflnua In the U.idlo field. 
Sty free epiptnyiuent bureau 
ylved you life- time t'uuiLuy- 
fni'nt licrvEre. 
AIRCRAFT RADIO OPERATOR 
SHIP Ri DEO OPERATOR 
RADIO SERVICING 
PUBLIC APORESS SYSTEMS 
SR0A9CMT STJT30N OPERATOR 
TALKING PICTURE STUDIOS 
TELEVISION LABORATORY MAN 



Two weeks after graduation 1 re* 
elved a splendid ]ub. The multi 
consideration given m y applies fan 
vriie that t w-iifl a Coyne Tmlrwd 
oria Ham Id Soiicy of 
wish tn thank your |-: m- 



CET THE FACTS 

Coyne In yi i uro me itrea t est chance 
to Cet, into Rjullii. Every ob- 
St itele Is re moved. This ne bool In 
3D years old. — Coyne train lim is 
iflsteit’-provciLtwyoad nil doubt 
■ — endorHHftj by many 3ar>te con- 
cerns. You can Unci out ever 



rta Harold Soucy of 



man." repot 

I II Louis. " IF. 

ploy meat M a muter forswfu rinu i h Lb 
[KHUC I u ci lor me." writes Albert 
YaUun, "bn sent me out to thl-i 
Company 1 ho first day and l was 
dll ployed them 1 in mediately," A nri 
I could CO on C|UoElbK (ram bun- 
dreda ol lo-Et era o r mi (?£«■** fli I Coy lie 
Trained men. What liny have 
done, you aboii Ed ho able to do I 

Electric Rctrlicratlcn 
Air Caadlf lotting 

illcht now I'm Including my Mg 

1 Air 



thing absolutely tree, Him ply 
mail the Quuiiial nhil Let ine Head 
you tbo big. fr«i Coy ns Book 
with pbot mf rftplm . . . facta , . . 
lobs . . salaries . . op purr untiles. 
Telia you bow many earn ci- 
pensee while training and how we 
nuBfat oyr grad nates* in the field. 
This does not obligate you. fc4o 
act at one?. Just mall coupon- 





I 

f 

WIYWN H C. LEWIS, PflESIOtNT FOUNDED 1BSO | 

CO I f f E RADI0 b ELECTRICAL SCHOOL I 



new Ulwtric Hefrlgcrmlion and 
Corns tl bonliln oonrtio ai no nlrn 

I H. C. LEWIS, President 
Hmiw of I Coyne Radio If Electrical School 
Shops g loif.FAMiuatL.DepL B^h, C hicago 

mud . -r n U Q uH d ^ |i I Dear M r. T.O W LS : Wi tiidut ubli giiti Oti Send iuc 
Wherein Is Installed V your big free eataloR a. ml nil lie tails; also tet] 
Z mn all about your t 4 Pay -TuJIlon-/ 



TtLoUsjkddR uf iluElam 
wort b of Radio 
vuiLlpmcnt or all 

klncffl, livery coin- 
fr>n and convenience 
9ms tier n area mjetl lu 
mute ynu happy 
and contented dun 
Lm your Training. 



Graduation * 1 






-After- 



n. 



Yarns . 



.■IcWrci#. 



*« G* Fwl In* Sf * t Dtp I, B5 _JH I 



|BL E Cit'j . 



. , Smt * . 



WTicft itrnlf fn^f to advertisers please me rtf to ?t Popular Mechanics 
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BECOME A TRAINED 

AUTO EXPERT 



GOOD JOBS- GOOD PAY 

Sty ■« 4 d bn t* *jwJ Low Bayl G*t bits th* Aula 

St'r+Le* and Ri'Mtr ttuktama . . , * n* 3 ij of rapportafiser 
Fh' re pntGlk-*! tw 5 PlHi| bm bitf pay , . , pf°- 

mi.N.-n r . . HhufiA Of ttjoLr tiWQ ... la AnnorMA of 
feU'JWB ju*l like V«JU. 

PRACTICAL "JOB WAY” TRAINING 
BROUGHT TO YOUR HOME 

WhtthiT or not too arc now cmplnjcd . ■ . you con cct 
triknlni riaf.i. ut numf iit j-r.itr twrt 
*- c ' kr - L " liiptllod you daD 



thl* eomp-l-rti triOning rL_. .. 

1 (ttH . tli in siinulc, 6 *«y "Jub Way 

I earn — In a few abort . nroatha— what LI would Cake you 
year* to Irim by ordinary iri?Lb«di. And w» rIipw r«i 
r> to rim oSitra manor wliilc jrmJ «Jte ItifcrJlIBjff ■ ■ . 
dciiiff AC'tPkl JOUS tin real aulM, 

SPARE'TIME MONEY 

MOTOR TESTING OUTFITS FURNISHED 

Forlfavae wlm act brmnjrtlr »t ifo iDCiwdfnfiLft’ttiptolu 
M'-L'-r TVatinff eg upint nE Pt n» PktfP CP4t. 'IJila pc- 
tleal wuhliLriji eguipnirnt br3pp yi-icf ttilfllnOt, ami a' III 
fi ,»ii !■ yni| I - 1 itart iDokisr extra upon? -lima muneir aeon 
alTt^r vuu aartHl. 

COMMON SCHOOLING ALL YOU NEED 

I'Mvrrii tt and fit) wllhnopn."i , ioTiiisiittics:pfirie.i>Ee 
nr *r.i.'-r;nk udwatiun, nuirRiy mar I or "Jub Way Train- 

te and become ibiLled cvperLii bi every 
neb of ■□i-o wtirli. hi iriiv wJiat 
training you. nc«f r and rirt It to you in 
4 tint ip taay to undi-rytand r 

O fT Mall the Coupon, NOW. frtr 

__ _ iJyr Fi.CjLE AJto Look, fVci-R 

1 H E about "Job Way 1 'Trn in Inuff, 

MW ESSSlrtSlS, rihis, 

TcatEnff enuLpment Inrludod witb 1 
Cdutk, end detaila til inaiirur 

_ w ai^ A C K O F F E R- 

MOTOR INSTITUTE et ADI ERICA 
3140 LtwrEncE A**,. GhicafeO, 111., btpt. 0-11 

WiLbout coat or obllaalivtl tn hm 4 hl Ii4 Ki ni- All tn Rock, witb 




MAKE 



MONEY! 

EARN 

WHILE 

YOU 

LEARN 

AT 

HOME 

• 

MAIL 

COUPON 

FOR 

[ FREE 

| AUTO 
' BOOK 



I f I) u * uJli <kf ” J .J b^kf *V • ’ Hum'.' Tniii'i'iK and year KmCu-j - ttack 

| jVsmk,. 

I Add™ 

! City- 



TRAIN FOR A FINE 



Com* 19 Wiikinjlon, Qualify 

in 4 niantisifl fur wrli-pni-r] npr"r- 
tij.nit.irji in I In tela, £ 'EuLh, tVkinjOlpi, 
It^laujaDli, Huatlllle, liarilittj.- 
liniui. Learn on mmirfEi euuj[^ 
ineijt uihIht nrprri InaS metur*. 

Nal innal llarcjnrnl Sct-yJbP FRKE- 

I Jay 1 lu-uma hIjixI iitpf., Ottr 

FllEE yiv^ HlrtiHfl. LEWIS HOTEL TRAINING 

SCHOOLS, piv, PMf-m WaaKInilon, D. C. 



Be an ARTIST 



MAKE $50 TO SlOO A WEEK] 

Many of our flii-rrasHful ittitlenu are now making 
hlg mnnePr Our simple tuethods Umifi' It fun to 

tarn Com iim rcitl Art. O-rtfiniKi knd [n ii<uhni ™L haoiB, til 
■stare time . Slew lua ■'tiii' iv tat- Wrur J«r l.if fere tsunk 
'"jLLlT fee PtEaiwn and PrtiBi. iiWuy. fiiate aft. AddntH: 

WASHINGTON SCHOOL OF ART, 

STUDIO !27, nto— 15TH ST. r N- w.. WASHINGTON, D. 




FAMOUS NATIVE HAWAIIAN INSTRUCTORS 
icne ti v tm 1 1 1 play th h fu*cmii tine i iibtni mtnt. ON L \ 

4 ^ IOT 1 0 NS — N it prev imw nuw i chJ k now leduc 
Hem led. OUR 5 ^ EASY LESSONS leudj you — L 
tbc enchanting you henr over the nvdio 

f 1 f ’ VI? W wfltnycm 

HAWAIIAN OoTrA R^amylete 

WRITE AT ONCE for attract J 1 r i" * * ‘ “ '“* 

live offer and easy terms, i at,d * mrr * i"B 




FIRST HAWAIIAN CONSERVATORY OF MUSIC* Inc. 

*lti M04f. WfrotwdMb Hldfi. Otpikteo HntHk^T. 

Apprvutdby AT fin York Stale Board of Regenli 




YOU can EARN QOOEt PM At TH£ START 

114', LNJ-.il MI'V in LI. i[5 — Itibdi a aetl>|Hid pCnre 
i this cmwini FifIJ i»F unl iJui 

r rqfir Jnajwn^rt rnfnpJ™ nur Irw ™ Li i. 

I3«97 Miurar, aeh 9 we »iU lirLp pl»i*-n yay al he* in ll-si 

jOTIH*. p44Up HP-^WTi^'i-. L|I '■-I art. .r* 1 rr/unJ fuaHW'i. 
l*r-.h* h wRhltuC fp-f 1’ »*ii — y^uTI I ilk* L|br wfifk— 
h -- "i J i>ur« Mp- i|iiir klr wh fc ,npri*ni n l r^- ISuv»4^t 

ftlmriird B «*hn*i* Tn^Mf |w*iiluii* 

□ N* 20 T H- V,. 



RADIO ENGINEERING 

RCA Institutes ofTere m intensive course of hi^L fitfliniard 
cm ti meiiiK all phupes nf lladoi. Praetieal trainirLt with modern 
ojuipment at New York and LTiicngo ichuula. Also 
i spec Lai ire 1 remrees and 13 nine Study Coursea under 
[ - - v 41 :<u <?bltgnli(jn‘' plan, ItlvilnlnL CiUl«| m rf^otil 

RCA INSTITUTES, Inc. *C-M 

75 Vsrfck Strwtr New York, N. Y. 
1154 Merc hand lie Mart, ChJcAfo 

II ■ nf'zr.f Standard in Radio Instruction Since 1009 






AT HOME Yrni ftjin 1 f'Jvrtl Hy oar mijdcni niul 
"kfijfifi-kil Mi’®ir , ltl , nl iiMJirii^tiurLSVETy pari ul 1 In' Wlldl 
Ripii.'lilE Tridl ni bckmc jlh p-lkjiJ nr hcELut iLltl at Ji 
i- I- ji ■ n Y u > i r»m v : :■■ whiLi' Ibarriltiir and sc- 

■ Mri u ■ ‘i Ml . 1 1 Ik |H -II Ilf, rtCAEiirt 1 EJ. il IJH 1 J 1 M, Jllipr 

■ - 1 : : [ . I !■ i ijjH mpr rinjr mI LLihkru' "i-rj, Li i.'hmJ -wait Ik 
c'-js un r njiri atwiya iu if* 111 . i ■ I :.rii| i iiri very fwJ 
«^!,|TM'- For fuki r M. Iiliiri. Cl L- 1 >4 > to Ibi 

Wiicomln School Of W?lch RtmlilnB 
914 €. H. m Si.. MILW AUM.TC, Wl«. 



Learn to Dance 

Ynu can learu all the rurntcra dnneeo— the lau r 
Tiknsfj aiepui, Ihe ueW Fox Trots, dreamy WiltM- i, 
emart CulfeEl Ate StetW, snfl purniarSncLety Htepa 
at home, cawlty and quietly. New chart method 
makes dancing ah bftnple as A"ltc. Nn mu^Le or 

j.,iT i i|f r rrrj-.i?,.J. th'ii'c f-r a. waiLlhiw^r. Lrart] lii daarc. 

(.lojjijll^tf J.^ti I Jt"., £i Utn.JrnlKir. 1 , wr.l I n i ISnTi' 

Fr'-r Teat. Eiiimln Ti.lfjUlk nmrw. fiF-nd D" irnMi*y r 1 "*- 

■ h' 4 ima mb * * .'A«. Hi" IJiUp liLA'rj irrrid, atui«y l,»i i 

Lf tiu I ifV.'id . CalRlur Fm. 

Franklin pub. Co., <00 Ho, Clark fit., D*pt 9471. Chfcapl 

2 Yr. Ik S. IJeerce f.uurse 







AQCUCrlTfD 



AVIATION 



In AeronaULlcttL Engineer*- 
1 1 > »f. Alwk Pilot's (.i round, 
M fc5icr li eitmiii e and A tin in i^t rsitt ve t :tn j r»i^. l jh^h aM 
EVciiUmfl. V, H. Approval. Writ? I(tr ‘ 1 .4 .Hntfon 7 ucffl," 

AERONAUTICAL UNIVERSITY 

134 3 1. Wlcli If ifl B I 



C. H riA-WrlENl 
Wda. 

IMWfa 



CAMPION ^’TorVo'Ts 

Ih>« 4 Schn-oJ i. libbed Moarmle itaiuLIai, f ^ ^ X O 

I'rriap-a Xu: »U r>iU-«n a.m! unirmciy LixiyJ fw Life, riurrt, mml l.i-aji liliil IisviubiH 

iieauliful, _L'i>mnl J Ht', jn-nkm egidjFiaraL. /II L (H-ri-i 



In mldcllr wnc, 

4 !r4f BiirJ 3-r Mi‘i ii-J' 

CAMPION 






FfiEfl 

■ OX 20 P 



RA1RIE DU GNIEH, WiS. 



'•BECOME A LIGHTNING 
TRICK CARTOONIST 



gLipil fl (Hi In r Lma-h rr.nlirt-.rei henn cJT S-l T»bb IJriy, 
Il, £ , J,.,-r :•■ —■,* ( L'-,lnc ur Cnap Talk BjihiLh Fret 

M Sl_ U.\ art SMavlCfc. Ilepi-I, Oahkoxh, VMa. 




Now Taught for 
the First Time! 

Tin me study emimc. Fend TOP AY fur free Uteratum. 

TDOriMOU SCHOOL OF INVENTIVE PBACT|CC £ INC, 
I KyrlfflUM 3 |j^ Ncrlhartiplom Rd., Cl*yEljnd, Ohio 

llnJie mnney tiklna plcturraa. FhatognipUs 
in hl« (jeiuulid, L’dinmerclal Phntoii rapliy 
rji.Hu [mi n fcltf money . Learn qldekly at hOfne 
in h pit ru time. No experitiice pectwary. 
W rStt- Unlay tor new frro book. (J pfinituntims 

i)i Mddi-Tn ^hiAoir-tlptiy. AntriciH hlml if 
Phrf>i£(r*»Mr, 0 *jH, 135-9, 3*01 Mktliisui Av*»u* r 
C llluiii* ■ 




LET OTHERS SELL FOR YOU--- 

Si art your hwd tmaiaL^ making Chr«*3 Chifrit at home. Sell 
through dealera— Dfj houm'-to-hDUBC enn v*j;dii|£. Bis.ru'ohtR.atradi 1 
i 4 'lwator.lcr», Lcaathun SIO Ob In^itnrtmt [jail required, A ' ju- 
eut ritikpoaltinn fnTwilliiie_wqrkf-ry Wdip Fluff-Q,llwl.1B-fi,W.I«il* 




ti /14 V iVlfTT flprluK. KUinttier, Fafl. 

Will 1*IV^ I (jainerlna butterfllcts — In- 

Keels'.’ 1 buy hundred;! of kludb lor C 4 liecttaD£i, 

gillie anrih J] In 17 thL SLinplq mridurir w-'ift witb ditJIji- 
Ptrmtkina. Eiirtm-p,. pfkrt: LI,L. iViifil- PliiiiLifrl. friTUl ItkJ 
Cr,i:< fi ,-. i • Itir III iialr-ir'd PtmchvIiu, irribt, tutors rtnrf- 
dm bikicriiln-F Mr. Ibdiir. Mtlt! M IM+Cli. Ortl fi, 

•ok 14 I 4 b hi Di ■■ Q, til It, 
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Diesel Engineering Will Need 

Trained Workers Throughout Your Life 




What This New Field 
Offers You 



Why Diesels Are Fast 
Increasing 



Dicselfi lire faJitrephitmgsbram 
a [id e a saline engines bo- 
cnu.se they have proved their 
efficiency* economy, and de- 
pendubiliiy under the hardm 
operiuingj condiildtiB. They use 
n much cheaper fuel, which is 
tin.* tic Ha Una n m-nkrienH, linii 
eli in in a tea thcgudolina fire hn?- 
nrii in case of accident, 
adapted t o heavy or 1 ight 1 u u Jh, 

Will drive direct or ffenemlA 
electrif power fur any parpuao. 



If you are mechanically in- 
clined, you owe it to youraylf 
and your dependenUi to in* 
voBttgale this* new power. 
You will bar amazed mid in- 
terns ic i d to Bco how if i« 
invading practically every 
power field* Diesel Engi- 
neering offers you a new. pro- 
gressive. un crowded line that 
will] urovide nteody e mploy ni ent 
uni frequent fidvftn^ M loufi 
m you need to work. 



Turning Spare Time info Dollars 



Unveilins the 
Diesel Mystery 



Get our Free Diesel Booklet 
and 3 earn nil about this new- 
est. fastest-growingiint— -its 
opportunities anti require- 
ment* . Find out what Diesel 
Engineering offers you — 
how n fit* In with your present 
1 mining and experience — the 
large numhar of Diesel engun» 
pml Decenaries being mntiufac* 
tured — how etisily ynm can mua- 
ter liissvl EngiuMringby borne 
study — flow t|ui ckiy cmr em pi < ty- 
ment service cun help you turn 
your i r uimng ui to dulbrs* 

Amazing New Industry 

Soon the Dicsnl will domi- 
nate I ho power field — throw- 
ing on i of employ men 1 thou- 
sands of men operat ink of her 
type a of engtuoa. Now ia 
your chance to get in on the 
ground floor of this zunmring 
now an dust O'* You young 
men can grow up with it in- 
to important jobs; you older 

men now bund Ling aome other 
typeof pow er can hjivc your jobs 
pad c-'nh in on your experience. 



Half the men and women employed 
today are working at jobs that did not 
exist 30 years ago — Jobs created 
almost overnight by new inventions. In 
the same way, the Diesel Engine is 
building up q big new industry that 
will provide good jobs for Diesei- 
troined men throughout your lifetime 



Diesel Engineering 



Newest, Fastest-Growing Type of Power 
ctnd Transportation 

Diesel- powered trains hnvo stuped & startling 
comeback for the railroads 3 but their performance ia 
no more Beitantional than the daily work of the thou- 
panda of Diesels that have replaced steam and gneo- 
lino engines in power plants, motor trucks and 
I josses* ships* tractors, dredKofl, drillfii pumps, etc. 
This replacement is constantly going on all over the 
country, as the economy and adaptability of tho 
Diesel engine become better known „ And every new 
Diesel installation means muro well-paid jobs for 
Diesel-trained men. 



Train at Home 
In Spare Time 



You mu get the necessary 
training at home Oil tdl tho 
latest Diesel develop me tils 
— two- and four-stroke 
cycles* no! id* and air-injec- 
tion fuel systems; low- and 
high-speed and heavy-duty 
tyjjua; Diesel-electric gener- 
ating Bystems, etc. Course 
inrtn.dm nil test nailcriill — with 
ipcvin 1 dimrraiPfi nmkuig ps»- 
Bible quick u ii(Ier*l:LtjiiiCg of 
this ntw type i}[ putter. 

Make the Start Now 

Hqw far you go in the indus- 
trial world depends moro 
upon how you your 
span? time than your work- 
ing hours. You can Luam 
how to do an ordinary job in 
a sdiort time; ami if that is 
all you know, that us where 
you *1 ay. But if you use part 
of your piwo time to leum 
how to do the better-paid 
j oh.*, that 'fl where you will go 
before long. Start now To get 
Specialized Diesel training. 



Individual Employment Service Without Extra Charge 

A very important part of our Service is that, when the student hnfl completed his training, ive help him (without 
extra. charge) to search out an opening in the Diesel Engineering field where lie can be sure of steady advance- 
ment r with an ever-increasing reward for his forctightediicsfl in getting training. Write today for Free Diesel 

Booklet. No obligation* Use coupon below, American School, Drox«l Av*. at Stth St., Chicago* U. S. A, 



1 Asking for Information Involves No Obligation — It May Mark the Turning Point in Your Life 




The Americ&Tl School was chartered as an 

educational inr.ri tut I on, nu[ for profit, tn 1897. 
ticnipi {rtim Federal lUCVnir lui, Spudaliiuitriic- 

t it) n mutfriaL prf pn red by 
over 2110 we II - know n F,d u * 
tmtTB, tnfinitTfl, and 
Executives* and adopted 
by many resident schools 
and CulleAca* CJ- S. Navy* 
and Province of Mani- 
toba, Canada* 



American School, Dept. DB-4^ Drexel Are. at 58th SU Chicago 

Sc nd me your Free Diesel Booklet and tell m* haw to get ready 
for a well-paid fob In Dleeel Engineering. No obligation. 



Name 



-.Ago. 



Address 



TTljtffi icrtfiuifj fa ad vrrtiscra pUos< • joruf hm jPopuhir Mrcti enftvr 
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AUDELS Carpenters 
and Builders Guides 

4vols.$6 



Trid* 

hip F-ifJIdm, Join.® 

rtF, KiiJIdlni r.jiJ 

*IE W 4i n,J -. ct r t, .- j , , TllC-iC 

(JujJf. fire jm iLr i-hon-fi.i 

a n in !■>□! tjiAl you w;ui i — 

■ tiling IltHT JUt Ui'.-Ji, idi/u.. 

Mj'jtHJb., pllfi*, ijr.L-rdim U.ik4 

RIDM-T III tins piMtnvWlflp Ajy 

mij pmcrfpJ^ cniiTw fjir Eln 
tpiMqikt And i® 1 tkdrnE . A 
fnirf Ifni duUy iiflpt-j ir.d 

Qtlirk H t/t-JTbrt luf lid JiilMi r 

Arri nr Csrpt jn cn mfj® 

itlrt-jn uimc IbfK (;-ji:I>’p 

Ha - |l.'l|.|hj E Hind to Kii-*kcl 
Wui-fc. fi-K-rr liiJIFk P lid Hpl. 
<*T •'n-jr. To EEf r h>* 



fur Foitmelf, wiupl’r All 

Inside Trade Information On! jmTwSi. 11 * ™ u ' 



in LUwf: ihp hlcr-l tK|uur — Hnit Ed file and trt 
BQ** — Hn* i CP build luPuituru — llnv> IO UM A 
rtilrn Ihiii — E I n-w t-n uM-ttu 1 chalk I In-re — II ow [hj use 
ru.|flb and heuLpa— IJ flw ro tj])i ke joinm — ’■ ‘arpemcra 
a(-tlhijirtlie“ikiLvLti£ Em:nm|rat.ici-n proth-m, — T!*- 
limAfing ttPi'riflli of tirutwir — lirvw to art rirdrra 
iirwi ftiJl* — Here to frame fc 1 1 l : ■ i r- anil roofo — JltMV to 
catLmalc rrwra — How to build houjw* r Lara*, i£bIV 
«n«i. bLLniabjyra, «t«,— Heir to rrad and dr Are 
fdfcna — llnwini vp IJWi'ilkslion* — Bow U) *X- 
MVlti! — Bow tn TjK- prtrinjfS 1£. II and K my ttin 
•tCfl miiHr^liuw to hsiiltl tioiiiEa and ecartoldp — 
•iylifht* — Bore t.o tniiUl stairs — Jldn to put on 
iblrtigr Irjnt — II«w (u Iiauc dtrttPa— H ow to tilb“ 
lay floota— Ifew 14 pnitiU 




k lie oi i ■< an ■■■ in in •■! >■• kimiiiigiii ■■ mi iii ■■■ee* 



TH CO. AUDEL & CO. + ii W. 23rd St., Maw York City 

Al ad Auijkl. r7-"rtreatrr> n rvd P-.iiliIrn Ciddn, 4 *de., on T day*'' It** 1 1 rial. II O-.K. 
1 will n-iE-ikt il in 7 rUyn. t nd I- inAUihLy until Mr li Ot facrwiM l will return rlittn. 

Nu ti Hie Ml km uoliie I im mi i, li.-d 



Nh*,.t 
Addir-i. . 






JtklfM* .»*,,*.*.* P.M. 




START 

$1260 to $2100 YEAR 



MEN— WOMEN— 18 to 50 



Franklin Instil ute 

Dept, T 174 
ROCHESTER, H. Y, 



f 



_ p*y _ 

v me ERE E 32 -pafrc b™k A escrihi n k 

fl-nirtripp. vmratdcjnB. JqoijrH, wnr^und 

pointereonhowiagettiucof Lfji«L‘ jobs. 



STEADY WORK 

M any Early EuHiiiutjvm 

En peeled f 

Quality at once / Clentlrtncn: Ruiti to me, 

Common Education ./ FREE of rharee« list of U, S. 
Usually Sufficient Qavwntiirat biff pajrJabH. B*nd 

Mali Coupon 
Today— . 

SURE / 

/ 

/ Naine 

/ 

Addrere 



W/ien iCriffn fj pTrrisc Popular Jfcchfjuioa 




MECHANICS 
& WELDERS 



Auto ‘Mechanics ami W elrtera 
In hip demand. Complete 
PTilinrea In ere end acetyl enn weld- 
InR- l J ay while Fod learn, Eluc-n now 

at ipeclat low rates. Write tcwlay + I 
MICHIGAN TRADE SCHOOL 
37St Weed ward Ate., Detroit, Mich, | 



Write 

FUt l 

(IbOJlAf 




Learn Public 
Speaking 

At battle — In spare tltti D — 20 mimjt-w a day* 

p«-rrr,|pfl “HBgf [HgJlt". gula ielJ^ir>IW»117n L 
thK-t+d** r^iqr ■niiry, ihuoiKh tuejiy in w Dy 
mliFri ijT ujrjwtjyji r|»»ch, ffrild it-- nr fire 

tn: J .jk | " I j ll-0u_* tu If ltI I'l.n^ri Ik' I IfyrJ,, 

WORTH aHERfCAH IHSTmjTt. Owpt. I 3 U 
3601 M 4 «h|a** AkWmi*, ChkuaB, tUlB*h 



ENGINEERING 



WWHHa 




INTENSIVE PRACTICAL TECHNICAL CflUMES 

oiuJmjtI TINE AND NONLY RAVED. Do*r« U 
S in. iLhyti lr*U lianii aL IKruMiLfkl, AroibliUnzIimL CItLl 
A« xm«iiil i=»l, Nbin r . Alia iboriar ia E3rctrirhy + 

Hudi*. Ll^rsfb- KrifTT-i-nlkm. E'awf |T»n(, Dnffkii. I (h liijuc 
LnwHillth. Etfenmvr mortttu knidcipreisV FhA-tfu caA fre 

bo^td niid (*iii, A* m fir* n*-nr-F umfiK-iur ■lwmhFciI ntfn. 
In.-nLrJ ILL Jit ft U 8. JiriJ r.i-J I-L E I1 IrfrMlnr P"-, poiiiilitr- c>t.i- 

lHst - A[ip* 0 Lri«i| bj uidiurtr-y, by grujuitt* aqi] «dur- 

EblMi. MiiJot Tree. 

.-re, f lWLAY ENGINEERING COLLEGE 
IflOI Indians Avenue Kinur City. Mo, 



Son. 




Enjoy a fascinating 

money-making business 

There o.m Mjk ftrufirtmiltira lh i*HQ- 
tOG&AFHV. We can hIjdw you 
rna-ri® thrtJl Jill ways tn ximki® rnoriJjjr 
In ihlx icFOwIriff pruleiwltin — COM- 
MEBI-fAXt. KKWB, POHTItAlT or 
MOTION PICTURE PhotoitraiihY. 
I l <?rsomLl itfriuljillfg a»d Ilonni’; Stndy 
tralninr. 25 th year. Free bocililLt, 

We* York iiiuitutf of Ehoftgraohr 

la im J3 *c 'O.frt. 4*1 fhw Tort city 



U- ' 3 B> WATCHMAKING in' EN CRAVING 



BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

One ol our Wr Htudcnii duiriJ ir; i r(ry rmiU - 




de»L 0 (Dvur t.td,lluaeyitBr. AitHtbr-r i n WjHOBnin, fnuiij r S ! n.OOO 
the Girt jrei. Dir or TjiabT fltiMfg, Call m rerilc Jnr FRE-® BOOS. 

Chlcagg School ol Watchmaking, DiaL 2101 , t&Si, r I irk Si, , CHICifjCL 



ENGINEERING, IgroadCBatlTiir, aVl* 
At Ion and ixillce radio, aervlrtne. 
muring and MorBe t*l( ‘ 



FS Apk BJ B U mnrtTHi and Mms teleffmpby tauKbt 

■ thorouffhly, Nina mo fitful' enjffnMrTny 

■ * cuulYAlt'sit to ttiree ycam r anl]r?s? radio work. School e^lAh- 

IWtil IHjI. Allripcn.J»low. 



Dodge’s Institute, 



^ „ School 

c tithing free. 

Ada St., Valparaiso, lnd. 



LEARN CARTOONING 

liy the method IhJVt b&8 developed hundreds auceefl^fu|]f . Stffld 
name, age and fie In Rtampa for chan to test your ability. 

The Landan Scheal, 1T3I N«H*nal Eldj,. Clatiland, OhlD 



BEDFORD 



MAIL FOR FREE INFORMATION 

1117 Radford Ave.. Dept, PM-26 
J3rdH>t]m, New York City, N + Y. 

O A ut a Mechanic Q Talking Pictures 

D A via lion Mechanic □ Welding 

□ Aeronautical Enxincerhifi 

□ Refneerittion □ Machine Shop 

D Oil Kumer D Commerdul Art 

□ Air CondiLiaaing □ Sign P^InLtng 
O Electrical □ Window Display 

□ Radio and Television Mechanic 
D Architecture U Mechanical Drafting 
P Armature Winding 

□ Diesel Engines 




TRADE 

SCHOOL 



jVame .i,,,,.... 

Address, 






rUrDLAK ar^vx,4Uii 








NECK 



^CHEST 

natural 



THIGH 



CALF 



Give Me Your Measure and ill Brave 

In the First 7 Days 
You Can Have a Body Like Miner 



No other Phyticaf In- 
structor in the World 
has ever OARED make 
»uch an offer! 

1 ‘LL give you PROOF in 7 DAYS that T can 
turn you, too, into a imm of might and mus- 
cle, Just think of ii ! RiKhL in the first week 
under my guidance you will see and feel the im- 
provement l Then ns my weekly m.-iiruethjns 
arrive in yqur home vm: continue to re- build, 
renew and "overhaul" your body. By 
She end of three months you are the 
owner of n ixjwerful body that you will 
be [fraud to display on the beach ihia 
summer. People will notice the ruddy 
^!ow o£ health in your face, the sparkle 
m yottr dear eyes, your broad shoulders 
and they will seek 
your company. You FORFAR M 
will be the fellow 
who will walk off 
with the prettiest 
[fir! and I he fx-it jub 
while the others 
wonder how you 
did til 

Write your name 
and address care 
fully on the coupon 
below. I'] I send you, 
absolutely free, n 
copy of my new 
book, "Everlasting 
Health a n a 
Strength.'’ It re- 
veals the secrets 
that changed me 

from a. 97-pounti flnt-chestcd weakling 
into a husky fellow who won the title 
of “The World's Most PerfecUy Dc- 
velatK-d Man" against alt comers! And 
it shows how f can build you into an 
■'Atlas Champion" the same way. 

Are you under we ighi ? !'ll add 
pou nd 3 where the y are needed 1 A re y ou 
fat in spots? I 'll show you how to pure 
down to lighting trim. 

And wit h the big muscles and power- 
ful. cv T enly<tcveluped body that my 
method 50 quickly gives you. I’ll also 

R ive you through- and -th rough health — 
ealth lhaL digs down into your system 
and banishes such things as constipa- 
tion, pimples, akin blotches and the 
huttd red-a nrt-a ne s i mil ar co ndii kjns [ ha t 
rob you of the good times and the good 
things of life, 

I’ve Cot No Use 
At all for “Contraptions” 

I haven't any need for contraptions 
i hat may titniin your heart and other 
vital organs, 1 don't dose you or dorl or 
you* is all 1 need. 

Itft the natural, tented method for 
developing real men mside and out. It 
distributes added pounds of powerful 
milirln pvi'ri'eur bcn!y, get 3 rid of nij rjilut 
fat, and si vei you the vitality, strength 
and iM'ti that uln you. the ud- 
miration of every woman and the 
respect of any man. 

t^i-t my free book, “£iwhj/imj 
Ihr/itlk n n-rf Strength"/ hi at I my 
rrjupmrl tiwiay. Gamble a [damp to 

(Wv? T r.itr make YOU ^ hew man! 



AI5T 
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IN. 



This Sterling Silver Cup 
Being Given Away by 



caj 



This rtiuibi* Vup, midr of 
Pt«liil1K lilvit, itandiibtnit 
14 inifiti high Oil a. black miKor- 

will .v.'ird it to my pupil who 
muketth. e.**t imprv>tm*iTl on 
Ilia dwtlDPhiuiit within lh« n*ht 
tbr^v TTinnthi, Ttlerefon, no 
matter what your mritui^tritntt 
■Tiny be now, you hive an 
nruef vAenee to win Lhiicup 
for ptrman*nJ paMtiBiian — 
anti with YOUR, name cn - 
traved on it f 

tj*t my fm book tiv mill- 
inj cpuimn brleiVL m'd tV 1 TH 
the LvkIi I'll M-nd yrnj full In- 
f htth*® iim nlwul It’ll "Alias 
Chmmric*itfr\v TROPHY," 



HEIGHT 



5 FT. 10 IN. 



WEIGHT 



1 178 LBS. I 



NOTE; Ia thp 
latest iiltoto 
of Charles At la* altnw- 
i huw he look# today . 
T hi r is tint a *tLirHo 
pic tun? but an actual 
untouched snaps tint. 



48-PAGE BOOK 

FREE 

It (ells you all about my special Dynm ffic- 
TrnSion method, and what it has dutie to 
make big-muscled men out of run-down 
specimens, It shows you, from actual 
photon, how I ha Vo developed my pupils tb 
the same perfectly balanced proportions of 
my own physio ue. What my sy&tem did for 
me and these hundred* of 01 hem it can do 
for you too. Don't keep on being only hall 
of the man you CAN bid Find out what I 
can do for you. Where 
shall I send your copy of 
'‘EwrrUistiiii Health and 
St TtHgtk? ” Put your 
name and address on th' 
coujHm. ora postcard, am! 
mail it today, C HA RLES 
ATLAS, Dept- 87* Hfi 
Enst 23rd Street, New 
York City. 



CHARLES ATLAS, Dept. 87 

1 1 5 Em* J3rd Strut, New York CHy 

I want the proof that your system of Dynamic- 
Tension will make a New Man of me -give me a 
healthy, husky body and big muscle development. 
Send me your free book. "Evcflastiiig Ih-uhb and 
Strenglh, 



Name * 

I Pleas: urine ur write ilrlnlyi 



Address . 



MAD. COUPON FOR FREE ROOK NOW! \ 



City*.. ..... .. .Stale 

MW C. A. Led. 



When wrifftiji fo fidL'n-fisers jr/ease menf ton Popular Jfec/ianfcs 



POPULAR MECHANICS ADVERTISING SECTION 



IGA 




will- 

pays for 

and merb&tikv. 1 hut's why 
il flte-ii dy d g-th LLtidf or Li n rwl Cl grauu&ta*. 

GOVERNMENT APPROVED SCHOOL-FINEST EQUIP- 
MEHT- High wing nnfl low uiqg umn^p|jint< t biplftn(* ( cabin 
planes Find Others are used to uaumi* you romplete fliplit tminimi 
far G nvernJriDtil Livenfe as Tnvtlsport T Limited Conimcrriftl, 
Private or Amateur Pilot, Only modern, liijrh rlp« training 
planer with Department of Cmnmeree approval are naed. 
Government licensed instructors. Both flight and ground train- 
ing tin tier Government .Htiprr vision, 

Airlines and Factories an Employing Graduates of our 
Master Mechanic* Airplane and Engine Course. We give 

y rjit pmeticuj p^rieii ec in rebuilding every part of real air- 
planes, Also ample experience on modern motors including 
Whirl wind, Wasp, Cyclono umi lutrst mdial Dired- Lincoln 
i* the first school to offer airplane motor training. 

Airplane instruments and radio training also included. 

SUCCESSFULLY TRAINING MEN FOR 35 YEARS 

Thnusn act: uE [Ben Imve reaped the beHeOti of LINCOLN TralnSne 
during ihJts Hvhr.Hi I "fi £j years of HUcriswi tv a [uecJiarilru trade ncliool 
uhd lo yctira i caching aviation, LINCOLN- TRAINED pilots ilikI 
mechanic? are NOW EMPLOY] by many of the belt known 
eompsrtt^ in tbs aviation Industry, Graduate* MttaUef roily meet- 
ing r«iu!red (Any lire remnim ended, for portion* In the aviation 
luduHliX with which LINCOLN In eoniOtot touch, 

Ler Lincoln train you for aviation mcrera, Write today for ootn- 
iikte in formation. P lease state age. 



LINCOLN AIRPLANE FLYING SCHOOL 



2KE Aircraft flld*. 



Lincoln, NdultkA 



HowTo Secure A 

Government Position 




W hj‘ warty a I unit Mrikea. loj-nflV ImrrJ Iijj: Trait [ 

Iluw for h OtiVvfnliirnl job. Many rumuiiiii"ni > i • i 

P*rrwi! inereowd salaru^, *u<ady work, tn . ! I 

pay. I.*-I mt bflp }H»B lirtomr ti P* - 4 ■ h : L 

P<iiit Offlrt Clerk, Cliy Mail Currie j , E-luraJ ( nrnf-i^— 
flT help you ln(«j any mlirr f intf-niuirr ■ .:• •! •. | 

*P 4 ii I a JSccrttary Euiktiu r nf Cr il Srrvirp 

Ctratmua ion Eur ,8 j ruj-tj, Hfcl'r br-Epril rl ■ .• 

Waw tfltW My biwk oil- mLk.ui 1 i • 

n jo.Km open — * u dl buw 3 In Ih p- 
tjUnJify vo ill lij gfli, (ptu;. Hctnf i|u> emjpoii Ilm y«- ir 
espy TODAY. 

A. ft. FtUnion. Civ H Strvici Expert 
PATTERSON SCHOOL. H7 file Bldg.. Rcchaatar. N, Y, 

FlfrifiS Mil] liir. wilhoilt uhlivv.l ir>n, your frr-n- l>oihk "How to Skiih a 
C-0 vf.‘f B i3ii n[ Laiilion.' 1 



Amajinq Sensational Discovery 



M \\V 9 tV U »>1 




Like NEW/ 



PAYS to $ 7- an HOUR 

very- 

h wnl 



Ear-Nu la a new. ml mde discovery— a 
ugfo- ' 

anyone can reOoMfh any color autcmoblli 



(ratianufrnt, Uiiiglr-llke fluid wit 






civ-My, quick Fy and eremondwlly without 

piiLablnt. wtl iiLt, rubbknt if ptlatlaf. Jual 
bO* a m «ltk a «IHU lainailalatv duU- 
b4>^. ijmi#imi mn. * Kill] b lima, kijji l«dr dUjfHIt, 
hi if by Bifif, (br old Auj«b ii jriu- 

VrahKtl hrjil rtttWfd tl'* Ihlhfr", Jjf' a'™ Aiudl 
|yth.iii^ irf 1 J|B rvrfihi*! f«--rr,irT On lib. A" KAIE-NO 
drian it ■<■*!* tlw p»(Tn«nl -i.J preitKlt Hit AilIiIi 
fiYiin hiPttaf wiir. Lfiyii S tw IJ mOlif lit OP Alt' 

iMtLil]. LIiiii.il lit biitmtiiT to a rtiiiiwl W rf- 
iut' wliirh cot li l»i« m >74.04. 

FREE SAMPLE 

Eftnttia<Mn ttmundf MifclifeiiPi* «hI IM ff. 1, Ufl^ 
chu .bf M*u. evrii-il tjufil tQ * mi-iU" SkMaj. tk-IJ 

HAB-Nir lO HKliTKliJvaSa, H«i iiYrtatp. gnrsf rA, 
RUlQ W-MMOFT BLorCAp LU^tl f*P Mh, *ts, Q 
tirffWiri novrjiMiy. Wrjlc Eut FREE H-biple i <& 
pii.Ya dinr -alulviji nn'l tnrrl hify offyr 
IHjttTtbulora WanJCd fOf FOTfif ! n Ccmfffrter 

KAR-fNU C0. t DepL L-3UL Oakley Stalum. Cindmuti, Ohio 

CARTOON YOUR WAY 

TO SUCCESS/ 

DON’T COPY — LEARN TO ORIGIN ATEE 



Noi- A Wax 
PdU^h or Pairvf 
Lasts flto 12 Months 
GUARANTEED 



$9.85 



R\1E nrHN* -at Uhi-i, yi . ,1 HOW la CUD T E OR1CI- 
NAL CARTOONS at hern* tbit you run SELL: Ctutm «ii- 

tii«a if Ihuh uidiiir t(H} l|hilrdliM. Ail In W*ii . . 
mm DH.f addFril fft/h- Jilaii'i 

RATE BURNS SCHOOL, Dept, M -X, BOX tj K CteteliirL Ohw 




CRIME 

I>FTE<T10N 

iifnn itiTHT 
— 3 T' m» A 
itNcn 1 
I'ULNTS M 



for ID Dayi IhidlnK^^fl:.' 
ft- Hd Moray DVwn — Actual Cflme Cjtm- 

j ti V™ Arf i^iiiij'«i r - Wo — lit »r-!Ld too Uila oLirrfur 
A Ih>|| 1 'oVriniB [Jotartl-Dfe, fc^errt SsrTi^o and Id^ii- 

■ tiAf-illon Wort ii r ”>dfir«i frea mrimr- r-ri'.it no 
V iiirma?. If j"U iji-rid. to t-rc. It. Ukm -irtid i jlIv 

■ ll.KJ If out, roturo H. WHlTti lun^y, hqf 
[ pent la ba-p^l iiftdif 1 7 yoam Dl art. 

"nolle, [lfpLD'l!l 3 r 19 I 0 1 SlihrtVpitle Arc,, Chicles 



1 In; nun h ho imrliti grin nHcact, Popular Mcrbank' 
!Vr*h will pijrjKc you wliul Imiuka |n rcutl tn udviiura in 
yaur trad#. 2EMf hail OrHariu Slrea-t. <Tilcag«». ILlinow. 



Inventions Wanted 

Pd ten led or Unpatented 



Il you have a smitid, pmetfail Inveutian for eaie, patented, 
or u n patented, wri ut 

Chartered Institute of American Inventors 



Name, , , 

Adtlfni. 



Dept. 4G, Barrister Building Wmhinptoh^ D- C. 

‘‘irjrU'j farjKJl Orpnnlx&i&rt 0/ ItiTtnitiTS** 



ELECTRICAL ENGINEERING 

A broad, basic r intensive course — complete in one school year 

Include (he fuiHlmm a rtUtl3 of Hcfti^eratlon, Air i !on di lion i up and Elec(ronif!» 

Earne^L ambitious young men of limited time tire prepared under dulled instructors for new 
opportunities in the electriral field. 

Theory ami Practice Combiner — Underlying principle* emphasized* Commended by grad- 
uates, approved by educators, endorsed by industry* Blise*t rained men hold regpoiiNible lech* 
nicol and executive pofitions, 7(100 graduateii. 

43rd year — Catalog on request 

BLISS ELECTRICAL SCHOOL 




**As old os the Industry' 



117 Takotna A ve, r Washington, D. C, 
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Increase Your 

Earning Power 

Apply time n;nr5 laW'fcoYinff kitikn to your work. 
Your efficiency will idesii br rrc^niK'd And you. wilL be 
in line for Advancement, 

If you do mnrliinc ahoji work of any kind* sheet-met ni 
work, painting carpentry* aulo rpimiring, (arming, con- 
crete work, plumbmg. elertrical work, wrldiaf , building- 
Klunn work,, general repairing, tool-making, poultry mi** 
Lu.fi, muony or home repair work, get t-fciia 

LIBRARY OF 2500 

TIME and LABOR SAVING 
IDEAS for SHOPMEN 
and HAND YMEN 

RECENTLY PUBLISHED 

SHOP 
NOTES 

for 

1935 

332 Articles 
721 Illustrations 
224 Pages 
j Price 50c 
See partial list 
of 

contents below 




lQ.rlwJlrj.fi IbS new IE3£ Lfllfffl LUiintralcnl above* thrre are 
aJS VLhUEUiea In the Shop Nates Library of 2500 easily un* 
derttood sliori eut» to every-day Juba. Here ore June a few 
or the HubjectB tukcu Lam tbc latent issue. 



fcUtii tTlprlr lra| TlW- 

b hi. r».L. 

Aui# Kliiirim. JjTT»linil 
n*( lid-** W, TunLnc I’ 

BpLI fahthr, P"i ■ r *1 -Ii- 
BlibIJmiUM i'JjlMf. Cull- 
inti 

Ci.UI CltlMli, I'lihf 
Juili.-ilL, A HO PVkilltii, 
rikiJrtt 

IbfllL I'rpM. il:iii.cni«tr 
its ILL -L' Hi, t'F I^L-= U!:, , 
HiitTtuj: 

|3«rrrlr 4 ;i[ilu.n| «», Hf- 
itaNikc 

Sl-ribrJ MuInF., ELr- 
TtMIlli .. 

i-.L'T'tlrl'HM, ainrfl Cull 

Put 

Fut-ta Mid' ban 

brparn-cr 



Ginn. Work tar » , Hh 
lirck Snu-. U«id4 
If®** Trr«i inr I mu, 
citarL Brut*, Copper, 
iM’iinlu nii 

Julolf.r, Kee-plu* I XL 
Blm-pc 

KiiFf AePicui Wheel*, 
Hprrieicii 

La i lie, Li lor Am-iu.! 

Idea., ita 

Lillir L ink i. Simple 
hlrirj Spin ii lti( 

id-BCi] L urcliif 0 '±ii n- 

Plniir 

IS-Kia Mk*ti, Fiathitii 
PkJnl l^tTHF E l Lit* 
llrr-il I'-iik' lB, Wcatlii( 
h'LuduLd* Srl?pr,»n 
R»Bdpr Fri-im Aul-o IVrti 
JtsniL l"* 1 ! bn Wwk.i-k'ip 
4« I H.KI-. Arljuinliil-ir 



.^rrnJL Hb.iv, 0J>r.rl*l Dh, 

flllJ'Jf'1311 vltii Liinlfir 

A Ev 

Birin in| Inn hiNUr.i-. Win 
.Si mli biiiI Fabric for 

H™i B-,d A util 

Tap* Bud Dir* 

Ti.hiL I'kvBi. ['.riAk.lB 
Wind 1 "i A Ufa Bid art, 
NtnrH yptrir* 

Wlodiipr [idi pUfB. Jd*. 

tliiniirj.l, IbB'l OmF 

TrBdr 

Win'd Chi Ml*. Tilrbii if 

1 ilnt 

Wnnd J'-bd* with IIaimE 
Tnmli 

Wnrk h-rn-|-e<l jm U, r Ail 

Mufld 

W ji t i , h up, Nint.jiJi* 
Tour 



Ettflft Volume contai ns aim n til match 1 l fid arllrllPB am] fidlb 
IDmtrMlitDH and Ilm ILIiTar Enure [twfirs. This unrivaled library 
of shop Jieipi* may be secured far a llmltwi time only. After 
the present supply of bookn k exhausted the olfpr must be 
withdrawn. 



«——* Send No Money 



POPULAR MECHANICS PRESS, 

WO E. Ontario St.. Roam G 35 , Chlcaga. III. 

Seurl mo, us per your offer, the following fronki, I Will pay 
postman price ahd am all amount of poatogp. My money will 
be refunded if I am not satisfied. (-Cheek what you want,! 

Q 1 MS Shop Na Las and Laths Handbaa*. bath Isrlle. 
□ Shan Natsi Library « U.H. 



Name- 

S treet and No, 



Clt? Bum. 

a C. O, D. AppMrj So U. S. and jwinttisiii ml{f. 
rii'ewAierf, tcmUtn fit* ioh,t( fle£ 0 m party order. 



i 

■ 

1 

a ■ ( f f f 4 f t B - B 
1 MtilllH II H 

If |N7U Tt \td<? 1 




that it is Easy 
to Learn at 
home to fi/i a 



COUPON 

BRINGS 




3*1 Servicing 

£par» tbrar ~-f trrTlrtiks 
i.i f - niHJif S. It I mrri 
i J- ■■■ (Jj ( E ,-EKJD ■ yen r . f 1 ; 

iLltifl Hl<ta null Ml illuEbi hi 

1 * 0 . TOO, F 7 I A Uduk- 




ft'Bidtitdng Stitiem 

Rmiili'T ir^-taiHI m-re m- 
iin'.-Mr f"r i'-Ih i-i v 'Ti* yp 
Id |a,L'Hj 11 j-hbi. 




Laud Spaakaf Syitami 

fail ill At but* knul Bi-fVI.-r 

Wiih-k. Ij LLIL ■[ li' T h ,:■ 1 I: It. 

man-11 1-nak.lac I.--I1I |'ir 
Hidl.1 IriJiKl ili*h. 



FREE SAMPLE LESSON 

Clip the roupoh aUd mull It, rmuffin 1 but 
I t an train y tut at Hume in your spare time for 
a irnn-d job in HlliHc rhut I'll H-.-mL you my flrttt 
Iuhhod free. Kiumliie It, read it, ace how tlfjbr 
end easy lr L>t to u tulcTHT :i nrt , Then you will 
Know way many men wltft lew than n trmni- 
ni:.ir school edunulon Jinil no Eflrhnlcul t^perl- 
OELPC luAVfl lieeome ftuilio Hiiiertfl and urn 
earn ] or two to three [Emeu Lbclr lurtncr pay 
■uf a raHuJt g-f my training. 

Many Radio Experts Maks MO, 

$75 A Weak 



In Om i !•■ n 15 j-f » ji, lli FL»di*i Indhpirj' |nu pivu Truin 
a f-tw miLlK-B ui hundmdF niill" n« “f JiiLinj*, Ot-pf 
atHF-lNW Mlilli bkVE tMTIl BWlFd Ely l III, Sruwlb Mill ihuH- 
•iBila n.hrr 1 wilt in by i ■ , .. . n 1 i n ‘h'd iWn jMi^ni. 

Miiiy jtifii it nd i 'i,ii*i mrr wbllk in- rii-t Er»bnirvi— Uif 
kiii-i i-f if bLii I n* f.sivB jrioii In llw b" It T fnm» — I ibt* 
■i-'-L-r. d in co Jtiidiu il iwo adiL lhr>-> ilmBP OifLt r-irii tf 
B*iL*rJcB. , 

Get Ready Hew for /obi Lika These 

lfcri>«li-**lm* ilBibnu iu>" 'Firn^'T-, ..[iTaiiini. .ueImb 
nsijihff l« niid IMJ 11(1 tra a. j-CTt, 5 Lan ill *■ Itirrn 

C-I-Jll IJI U"lir empl- -s- ESStFF*. tapp«f -I 'n. vn, I Mi-rm. 

-erviL-oaii";!, buyrra. Jot jcjIm lujrini ■ ■ 0 ;to #7, AGO * 
JFBF. Hulk- U-OTI-itOIi Oil Fblpp FftFlJ 1 N[=l bmi llv ■ I, fill, 
wildi Ln#nl And kidiiikf fr and irl j-.-nI ;«j VnidFi- 
rkritlrra (irud j-.tit— r- am pt^r “Fnciii mrn, bbJt-* nwri, luirnm, 
iiui iLif-dr., njid [’i v iiji ti* Aim ii wrwk., »r 1-“'V IhII* i m-i 
aKiuili Ilit-tB hini iniiLjr ntltpr in'er— i-pi Sl^di" 
Tbrm'i- uiiwrC ubbl y tar you in fi*i3ri, lip fiiUir* 
n;±Ed.ta Telfl-TU>.ita, .Inin 



p, hrnS "iiciLb.Fr f^pIfuhl 
I L -IfiT Kildiu. hi: I -ill -hillf l[iUiil-. B B j : 1 1 ta n l(B|t|lr— -111 FTFTT 
li.DJicti, "I*- Vi-bi- |i mr ■■ I., aiid iui]I[!inni>!l^ Lrn -(nklnc ptni-C. 

Many Make S 5 , 510 , $15 » Weak Extra 
On Spare Time While Learning 



Tilt dJttT iron PlUMili I iriHilnB T nU ^ti.->iury Jnh 

MlwnaLa wLkrli. utiLr * 1 }' iJiDW JUTJ fc- ■ I'f- dip IC-uhbs T-Rp*!r 
r-fitniniiii. In n-.n-i nviij sneicibbnriuHid . I AH’* jrnti 



t.J a D . nmd ii^nM Uu»l ImVc Jh Bill IIB-J Bp-irB liniv m- inc-i — 
iiaiiei i"i 1 1 OHO b wrAr-’-fur luifidml-i "jP (fI 1'»*. My Omim 
ii Pnmij-iu "TJif C-taunc Uiul pbji Iw H^br" 

Free $ 4 -P.ige Book of Facte 

Mull Mi* f«ni«iFi ti^w- It* *ildliLoti *l.< turaple kwwi. 
I ttuA BTijr ib Juki M R 4 rh RjavviU Jb fLi.iiki.” It irli* juu 
n Ii>:mlL tJifl DppwfMttln Jn ILfisjLi: fcelLi Tr-Q iibrjut iujr 
CtkiMfVk, Will I OilWT* "fllfl telT* EKkJ-n ll B|W d'.UJi* IIIlJ 

■i|nh Ing , Tldl’ C-lft-r b frw to PPlSF kwloltllnl* SriJisW uvyp 
!i Iprarfl 4i|d Filid. -IUt wk«l R"ddn * lTrr- ^inl priPlmut 
Blip illclhtift diLlsgilliift- if ill Dnmi in< kti ftmhl" 
ImLc it oil th prmu jhiwI gflfdr AC T SOW ‘ 



J. C. SMITH, President l 
National Radio Institute. Dept* 5 GP 
Wa* hi niton, D* C. 




5 -GP 



MAIL 

NOW; 



J. E. SMITH. Ptxldant 
Natlanal Radi* Inatllute, Ml 
Waihlfinton. O. C. 

I A'jint i& T-uke pulvuntone of your 
offer. Send mo yoilr free SHmpli’ 
LcsHOn and your book* *’ K!eh IjewarlLi 
Id Itndlo," I uruleratittiKl ihle request 
does not abUfiikto me. 

(PteiLSe itrJht plainly J 

MAMEkII.I - - - . .... ■ ■ ■ ■ .... IT*-, 

ADDHER3...,,.. 



,AQ£ 



^CtTY * r ESTATE 



Wft ptfi ufritiTE/f plrnxv uicuffow Popular 3frpftaniM 








ISA 



POPULAR MECHANICS ADVERTISING SECTION 




IS THIS THE WAY YOU 
FEEL ABOUT YOUR JOB? 



YOU will never catch any Eih while sleeping — and you 
will never make any more money just going through the 
motions oi your johl You've got to be wide-awake these 
days. The g ligh test nibble may he yo ur hlggwt oppor- 
tuiuty. Be alert io it anTTSDed to tddce~dd*m!ag* oT EL 
You need Irmniag to gel opportunities I All over the 
world men have realised this simple truth and are ac- 
quiring training through spare-time study ol I. C. S. 
Courses. Their example— and this coupon— suggests q 
definite course ol s«M-service to you. 



!UT£flHA+rQNAL COfrft ESfOn h £ NCt SCHQCHlS 



“r** [Inttri-idl l/fliuarjfljf"" Pax jjUTJ-H, Srrtnlun, t'erma. 

Widaentt cosl nr oblivion, pltMB Ifni! Tfifl n rnrr of your hutiMtl. 
J, Wfte Wins end Why,.' 1 And lull pjrlkultra about l tin GUDjttt 
be To re vhlch 1 Itsva huHtril X : 

TECHNICAL AND INDUSTRIAL COURSES 

Plumbing in ilcntlnn 
Air Conditioning 

8tr*m >.! ngLnimr 
fStram ElecLrk! E(WU|**r 
Mario* En*biwr 



□ Airhlttft 

□ AtchitCclliml I>ritEiuufl 

d rtuil'iiiiii 1 j tin im 1 inir 

U ( 'i>n trur I tv nnd Builder 
D Sitin' turn I Deftimiflu 

□ MinittufaL Enginiwr 

tJ F. ]+■■;' iriril lCnginecr 

□ Klr.Elrin LlghllftC 

n Welding, Elbe*™ end Onp 

E ltffcdilUC STiop IllurprinU 
Trfr graph ii njr rentier 
D Tdtbhou Wort; □ Radii? 

Vf«flh*.rLLi!i3 I'rmtneer 
Mrr ti ililii' jlI Drat liman 
P MnchLoint □ Tnnml main i»r 

O I'ettcrnumtcr □ Lnilrruuiktr 
□ ■h’lif'-rt Mi'ta] WarknT 
□ tlrji-L Tmtmnil ol MflteJn 
□ Uevf (a IrtVrht iD't Palriit 

D Giw Engina n Lin* inn 

AvntJon F-neiawi 

Aiil-omnliiJr MrrhacLifi 



g y 
v 



B 



Civil FapiiiicT 
llictiwa^' linpinwr 
Bridge Euglnow 
Brlilgsi ami BuUdin* Fufrnuib 
SurvryiiiK nml Mapping 

Ur (risers den 

D IL JL Irtfoeuti™ □ Atr BnUw 

B U, H, HrriLan Foreman 
It. IL tiifmillUFn 
□ Cb*n<feirv d 
□ f’eal Mining 



^Hliplinq 

Tex Lite O 



_ Ov i.j w a t Of fllipL, 

['J Cottoa MAiluln£tnrin.fl 

□ Woolen Mgaufasmrtng 

□ Agrbultnm ( □ Fruit Craw log 

d Poultry i'irmiriff 



B USt M ES$ TRAINING COURSES 



□ Binben MaBauvnir at 

D Office 

P I ad ut trial AI«nuinunil 
d Trade M»njisnaHlit 
d -Ancnunlnncj' nrrl t '.F-A- 

Cratch Lag G 19 oak Imping 

D fi«ret*rijil Work 

□ Ccwt AiM-nultlMIit 

Ll HxJranianibip O Aslvrrtinaiig 

□ A>rvifO HUilinn Uelnltuumltie 
d WMI-papcr Dnuf&lilkg 

Mjel w un w.imFi Iji 



O RuAlDtee Cermnandepue 
D Lettering Shr™ Curd* □ PigiH 
P fltrtneinpJir and Trplut 
n (Jivil Kr.rvian P MajI CuueT 
D Railway Mill ClcTlt 
P C! radv jtahflol Mubjier ta 

□ niih KrhrkTi HubiMUi 
d t 'nilrjEB T' it punitory 

P Flrvt Yo»r Cei]r«’" 

n niuAirntlac □ BimulnTs 

□ CfiUanniii[ Q Frduh 

O Lumber .Dealer 



Voing.. 



-iff*..,. 



J dllr ft*, i • • i r i i n-T‘ - ■ 

CH|A niln > »MMi.M il 

Pfrsrtrt Pawil mm ■ ■ “t-+. 

IS vftu rrtldr in iTartarfn, irnif (hi* c«Nf|Nijp fo !fci- infiviidf ionel 
Carr iri: JmM flchbul? CitHUniioJi^ LiriNltd, iTdiurfaL Canada 

n !r /icii id in (j jjlrfljtr MienHion Pojjiitar Afcchanfed 






Become an BiHist 

foM'19^ a LESSON f 



RE-C I A Li ZE in hrnrC 

fi jurt ■ -ill' iiiElu .<r [Mill Jinil Nioit X'l - ' j ■" 1 1 i r |irmi-?i . 
An i • ]‘i.v ! Aoyqinr i uri ■ | u Lr k ly ulmUt lln' nrit. rrtpy, 
RpecrhwEhM SyilumF Mt> t«ltnt ntcmarj ! Vnn uiirt 
'iirr-i ll> Irarn rln.iih rhnrTii, ll i it ■ reran, "nil iitriim phatnnrcplu 
i.l PrnfeulDnal Artllti’ Miid+liS flj COMPLETE Irifc.nn, 
pmln-M'lr iJIun nii'"J iviuel r« a flfMi.UO cvwrrr^ ponrlr-nr'p 
n-ir:- I ON Lt Ll,9Cl Fi'"ii(injii [1 I nlh’ l“ , na nd |Ac 
ORDER TODAY' I Or wril*. fnr FUEL dplxita. 

nttC HWDLD STUDIOS. H52 AlM^rtd A — .. M. E. All™!,, & Pr 



iOO‘7. Improvement Gdarnntood 

I Wr build, Ftrcnsthen the vocal organs 
ttiJft Aiitpitifl frn.*Qnj — but hyfcuiidiimanlaLiy sobeu! nnd 
seivjitLPiHialiliy cHirri*a|. riJpnf nr*Tw-«M», , end nbeolate- 
! Ey fiMnrn- t u Imthnivii any*1nvErvH nrnprikmir vn lea 
of [Adit i' ,,r T E . . . WnlrJrT vrhdrrr'si r-oltai t»«h— *nll rrri', 
'J^iiraWlh »i<4 fth nri lnn the Vakv j"3n want. HxIiIitA- 
tura *vpt ta uj|)ri-: -> U1W*T ]? it«*tv iBrnnl b,t r»n-W, 

PERFECT VOICE INSTITUTE. Studla B-13S 
B+ E- Lake SL, C hladeo 



don’t WORRY 



Why put up with years 
of needless diaeomfort sod 
worry T Try a Brooks Auto- 
matic Air Cushion. This 
marvel dub appl iance perm \ ts 
the opening 1 to close, yet 
holds rupture securely, com* 
fortably — day and night. 

Thousands report amaaing results. Light*, neat* fitting. 
No hard pads, metal girdle or parts to chafe or gouge. 
Patented in U. B- and 13 foreign countries. Try one 
10 DAYS WITHOUT A PENNY’S BISK. You'll be 
delighted,. Free book on Rupture and convincing facts 
mailed postpaid in plain scaled envelope. Address 

BROOKS COMPANY, HI State St, Marshall, Mich. 





Combination 

An to.Diesel 

Course Fully 
Qualifies You 

him Room and Board 

\V> ELSfdat KludculK to ubUilD. 
part ilme Jch fhirlun; iml» 
(un r wo pitciw coach n»3F 
roud faro {ram uny part Of 
U. 8, lo Lon AuKcLcft. 



FASTEST GROWING 
TRADE DEMANDS 



TriLli^eii 111 I- 1 j lni-i.Lr-iJ , .1-1 III f«JT 

AutijrDintnJ ^iprrln Lu nrrvit^ iRff r-pcf' 
HM f ruulti*, in*.-Uirn, ! ruilb", ho*lx. raaiff 
pharflH, rcnrrxiLEie planm. -fir-. (Tiawi* 
cvirTy month . To dliklifv r&T r™v1 Jobs 
you Lb iu»r. firH boocniri trminrd.. Ar- 
Cfirij[ilinhi 1 1 1 1, in a iein munlhn flt I ll r- 
Xar.L..jLrtl SrhrM»Li. i.lnalili-- Oil ! tii-hfl 
Enjftoi'rr. Auto Mcrhllllik, Auln l' 3 L«- 
trirtwi. Rurc.-ry Eiprrl. Cx^buTi' lOT 
Kxprrt, Flint Itijr-rii'm Lipcfl, TftHltili 
hboatcr. otc. 

Oldcit, Until Trtllt Sdsofl] in 

Wffl 

Frrt, IU01, m.flCni rr»d'i^O'i- I ib'--l ^Jiulr- 

mr ui — -J*i i^1 iniis., Driidl lh> -*i £■■ 

pJiji » In "ini n . Ei-c^ri !ft.» f iifirjn 

Coupon Bring I FHEF Cxi aln-R 




NATIONAL AUTOMOTIVE $(H00 

Dcpi.JFMA, 1000 So. Fliutr«» Si-. U* Amslit 



NAME. 



J ADDRESS. 

; ary 



.STATE. 









POPULAR MECHANICS ADVERTISING SECTION 



I9A 



You Cara Now Make More Money 

Let uji show you bow easy it iff to nuke apanLal. individ- 
ually titled foot gup^irtn. New fjy strin. Supports 
brinV ten to twenty tinier their smfttl coaL No capital, 
machinery, or Bfcorfr needed- Ctwtmner* come to you. 
Hi|;tily profitable, rwpcotrd occupation, full or port 
time. You cun learn quickly in your own home. 
Bend your name for full information free. Address 

Mr C. W. MET ZDOR F. American Cellese, 50 W, Illinois St., Chlrago 




KILL 

FOR 

MONEY 



•“"SSSSTS RADIO & ELECTRICAL ERG. 

Cuur*e Ka, ]J ELECTRICAL FNOtNEERTNG— HiiPrimri riaLt*. 

hiklkr*, m,rri i:iiii|^I'- fiHJ- --T Ul -rf* C’ : h Im] J1 inJf-IJi mid UrtM'i- 

dAir C !».*«. N*. 2 : ItA DIO AS D E I..LC r HON EC EKlil.V L. L ill 5 u 

■—An Ilirj* m-rfl-m ru’.IW it! rail*, Jl'.ldir Aijrjri-M, p M if r '|p. rif w:,rl. 
TnilBf you, In h*- pH imr-fi-tv LIT- Innji K i.il rrnl '.■•L. ii iilh lijbp frrhzk 1*11, 

Tini . ... t aiflipp rnum*. Drrrmpd imirii<<> n I pt"H tor worthy fi ; J.'iilf. 
Ftps Inlf ifi I f'f j App*F»Siri. 0Ji«l-n1 p.>iMle*ii' ii. Eh heal imii. f!i n 
Like a, Wnte I'Jir k r Hrhot.1 eatBlatpi. 

UfiCOIN ENGINEERING SCHOOL, S55- 1 S. J7ik5l,,li«nl|i,H«bc. 

Be & Frol iiiiaml LucrminiLtir. Mute u.n Hi *50 
(O *TS wiwkly in yntir awn alt-ynjif-fttuiiil bu>inn<«. 
( 'ishkjijlct? iarVrry cliy.tcnrii, vLUoffi 1 -. I''lv»t(>iu|ikla 
r-iM«y--| o- Lr.A Ch Irgatau On C'unlrnl And ICvr,'Tl 3 ii|:in(iM?ti 
rJ min, Lrrtlaiui. t»ix, ink*, mi>ih>. lit,, Id (urn**, itftori- 
rn^lilp. *i™rv. fiirniP, Inrl^nlM, A(.f Ql 1 •i.’li F Wril# K< IW 

[■ - Fit EE *ipih CXTIIM tHATIMU milTUTE. JlSfi 

CioiwB. Pw*- T. Ch kwfp- 

Profit from Books 

Pnpi>Laf MfleliftilfA ITrafl qwcfRlIW Id *U|ipl>Lnf[ hanRa on emy 
subject. IflOt over thU llfit, (’heck the thwifcif you want, and mall 
tlllu advertisement ils y our mrnler blank. \\ rite for LllTurcnsitliin about, 
book-i on any tpecim Riihjtct yon may bo Interested in, 

AIR CONDITIONING 
SERVICE MANUAL 

Just Out 

ARMATURE WINDING 

find Motor Repair .53,00 
AUTO RACING 
Hew to Build Dirt 

Truck Racers ...... .*1.14 

AUTO REFIN If HI N G 



.52.DS 



11.M 



13.00 



Latent Methods . 

ORICHLAYING 

Plain and Fanny,, , 11 . 5 # 

Camps and lag 

Cabins fBuiktlufl). 

CARBURETORS lAII MakMri 

New. Revised Edition. 13.it 
carpentry 

All Forms .......... „ . SZ.Q8 

chemical magic 

Experiment, Entertain. 
Mystify, si, DEI 

COIN BOOH 

New U, B, Correct val- 

tin 10.10 

DANCE 

lift w to Tsarli Y on r%e!l 
In Private I . . . 13.00 

drawing 

Freehand and Perspec- 
tive,., *1,5* 

DRY CLEANING iPraetUnll 

and Dyer. 13.40 

ENGINflHSVESTFOCKLI 
Reference bonk . . SI ,50 

FURNITURE REPAIRING 

Finishing and Decora- 
tion.,.,, 13.00 



HYPNOTISM 

science ol . . , r , 

INVENTION* 

flow to Make Pay 13,18 

LANDSCAPE GARDENING 

FracLlcal . , . S3.S0 

LEATHER MAKING AND 
HOME TANNING., St.D4 
LOCKSMITH I NG 

Rftrlfted Edition . , 12.80 

MONEY MAKING 
FORMULAS 

I *,000 Practical ...... 15.it 

MUSHROOM! 

rods? for Market . . . . $i,J5 
PATTERN making 
E icetknt S’ew llnituk, , . $1.88 
PLASTERING 

Best Instruction Man- 
ual... . . SI. 25 

RADIO PHYSICS COURSE 
hTott Cnmoletc .. . M.go 

refrigeration service 

Manual 

i All MAktsi 55 0* 

RUBBER ARTICLES 

How to Make. . ij.hd 

Sheet metal 

f’nnsirucUen Work S3 BO 

STAMP COLLECTING 

Why and How. , , . ji.ii 
Steam Englntir’a Uctnia 

How to Obtain. 52.44 

TAXIDERMY, HOME 
Mount Trophies. 

Profit, Pleasure H. 54 

WROUGHT IRON WORK 
FracLlcal *i.j$ 



Boo ha teat O. O, tnywbere la U* I, 

Juflt check Ihe IndkBFUu want, and mall the Whole MdYcrLHertu-ni 
Tt ta your nrder Moot, When [kostman hand? you books pay IhJrn 
the [trice and few eenta rfsntag*. If ytm remit tanre when 
Ordering please Include 1* cents, per kaabaitra |ar pailagt, 

POPULAR MECHANICS PRESS, Ream P-f. 20* Eait OntaH* 
St., Chlcaaa, til. 




SALARY 
TO START 

$IOSto 
H7 3 
MONTHLY 




f ) riy- kf*i| Cliwt f 
t ) P. O. I Jtlmfrr I 
( t fi. F. 1). Carrie f 
f I 3p™»l Asr-m f 
f > Cuaiuinn fcuEHirtor ( 
C > CitV Mall CarriPT ( 
( 1 P. O. Clerk 

f ) Mitmn 

1 1 Icnhiif’i Inepeelor f 
( I TypUt ( 



1 POSTMASTER 
j A«knalnw 
1 Auditor 
1 r* tiher 

1 U.H. Ilonir'r PkLroL 
)■ T^li-[>hi*ce Ct£nr. 

) WalchniJin 
j Mral InniMTlW 
1 .‘iiallffl irnl (Ink 

> File Chirk 



OWEXT IISTflOCTlOi BUREAU, Ghpl. Ill, It, H ir 

W-td br I'UPE piwdiijnrr "I Eir Q ,.l \iy f*r 

GuTrnuiwhi IVdlku" "X" . 

Lut-Mluhi. ixmj.=r( iuJ,is^ Bio. ALL d-J-JhiT JMEE. 

Name . , T 

AddAH 







b . C, H 

•: bh i pi 
riHflpaei 



Lul HaiM. I hi 14 NHmrl. 

Jraub MkUiritIM. 
ib^rr 1l.ii ■ Ijti MaaUf 




from REAL RADIO 
ENGINEERS — 

LET THESE ENGINEERS 
RIGHT FROB THE HEART OF 
THE RIG RADIO INDUSTRY 

Train You at Home for 



COOD PAY RADIO 

MANY B-T-l TRAINCO MIN 

MAKE 3 5 to 7 

aWEE 




Get out of tin? 
mt. Train now. n» 
bix radJci mamifant ur^ra 
want you traiutd- Fit yOiLraclf 
for good-pjiy work in K&ilio — tEii* field 
wi6b a future. I'll train you quick tv and 
Uteiprntivdy rijllal id your Own baiue, 
and ill yOur a pure time. More 1 1 ill Ek 10 
lemiinx Hadio MfmufaclUrtra endorse 
lt‘T-L Tniiurng and recommend it to you. 
1'hc fatiiOUa Itnilin Enpiticcrr linied above 
have made! tfiifl 'I’miniinji!- ao practical uihJ 
easy Ltittt many men stun to mukc an cil ra 
to to Jl(J a week toon after cnrollinjs. 

Mail Canpen Nr FREE Inlormallaii 
My In?? Book tella you uIhuji rtiulio's 
apair-time anJ full-' ime 0 |i;wrtunitirp 
— about rnv majiufacturcr-riidonsctl 
TrniTLing — about tlie famOua AiiviporJ" 
Board of top-notch rnninN'ts who direct 
nod supervise It-T-I Train ing- — alwut 
JmndrtdBof R-T-t student,? and fnidtiutti 
who are making SJ5 to ¥75 « week, and 
more, in lludio. 

M I Haniy-Ba 4 IpmiHil Prfl!«ls Yoir 

Get the facta about Radio's onport unities 
for TRAINED ,MliN — nbuiil the e*- 
ehisive fenturco that moke li-T-I Train- 
inn ini I only mi mstTuI — about It -T-I 
Warklnx Outntd and A AdvaiH^Cd CoUrara 
Eiintiahed, without extra coat, Art today, 
fiet of the rut, Mali fhp roupon for coy 
yu i: l; nook. There la no Ubiiyatkin. 

RAY D, SMITH, E're.l.lrnt 
Radio St Telcrlalon loitlrute, Chlciflo 



MAIL COUPON FOR FREE BOOK 



ftAV |>. SMITH, Pf cal dent 

hiillo and Television Inttliutc ^R-T-l] 

2118 Lawrence Arc., E>rpL 1 -El 
Chicado, ill. 

]>cor Mr. Hmlihr Without ahlljinElnii me, aend FHFE 
IJOOK iihout aoixre-tlise !ibd lul l-l line RadEu obyort unities 
and how I cun iraln tor them at home. 



AMEkMhlU TIUYIIlCl 
JFPAtJmil BEII81I 
JhtETUIUl 

■ilmii * ■ RumwicK 
CiNMAHT - ClikWl 
GlBdCH-lBOISLL 
CMTHEITH CkBI 
[IlfUf - OFFDBEIT 
ECHaFMIRL • fJWI 
ft* HE till BR 
RCRELUl IBSTl JNtHT 
Hilt 

HlUUlBLUn 
HIE Ilk * IQWIIB 
mntOATBUL B£- 
1 EIUUKE Ct. 
IIKHtST * kfl-iiB 
KDLtTIB - LtIIC 
ttUEEHC * NUTtB 
NtlffKR Nfi. CB. 
itinURJU. UH ID If 
pttiica 

feiDia FBDBIitTl 
1MHUMD ELECT 1 1C 

hrhikl * sntuj*R 

EILVU-UltBIUUJL 
STIRD1BB TTIIS- 
FBRHEB tfiaF. 
STLWABI Hula 

tllWMr-VttHKH 

IT1DUBUE CIHLBBII 
BRIKR1IU. MU 
CBdftllHC 
ZLWTR 




Name. . 
Addrasa 
air 



^ t’My, State, 4 . ;< 
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POPULAR MECHANICS ADVERTISING SECTION 




*lf you do not add... 

jL inches 

TO YOUR BICEPS 



THREE INCHEf TO YOUR CHEST 

4, 'won't cost you one cent!” 

Si tut* GEORGE F. JOWETT 

T WO solid inches of tough, sinuous muscle 
uddcd to your biceps , . * three inches to your 

rfif &E , t , or ir won't cost you one peony! That's my un- 
qu I jiied ngrccmcniE I 

Hi hadn’t accomplished this for many other*. ..IF I wasn't 
absolutely sure that you Could do It . * . I Wouldn't dare 
make such i startling claim 1 

You will not only increase your biceps, hut every part of 
your body will be developed proportionately , . . I lf slum 
you how to ?dd at least 3 inches to your chest . . , J 'll show 
you how to get lithe, muscular legs that will he column* 
of power for speed and endurance , , . your whole body will 
vibrate with muscular energy, pep and health ! 

fikt Uiy foil course, if il dots DO! do all I 11 ^.. . if you 
are not completely satisfied,., md jmw ore the judge,. -it 
wont cost you one penny! 1 want you to try one of my test 
courses NOW ! 

Send for 11 Moulding a Mighty Arm" 

A Special Course for ONLY 25c, 

Ir will be ■ revelation 10 you. You can't nuke a mistake. 
The assurance of the strongest armed man in the world 
stands behind this course. 1 give you my secret met hods of 
development illustrated and cxplaineda^ynu Jjkethem Mail 
your order no wwhileyou CiEi Still Ret tli iscmirsc for Only 25C- 
1 will nor limit yon to the arm or chest . * . Try any one 
or my test courses lined below at 25c- Or, try all six of them 
for only Si. 00. 

Mail your order now and T wilt include □ FREE COPY of 
"NERVES OF STEEL, MUSCLES LIKE IRON," It is j 

priceless book to the strength fan and muscle builder. Full 
nf picture* of marvelous bodied men who tel! you decisively 
how you can build symmetry and strength the Jnweti Wiyl 
Reach nut — ‘ Grasp this Special offer ! 



i 




BOOK WITH PHOTOS 
OF FAMOUS STRONG MEN 



lOWETT 1 NS-TITUTE nf PHYSICAL CULT U B E 
n*m. iih 433 PeoiarSi., ieraniait. Pi. 

fiend , by return mall, prepaid, ihr rvumt 
cheeked below, for which 1 n-m eneUwi ng t 

□ Mu.?|<jhc a MirhtT 
Arm Inc 

O MtmldlW m MieKr T 



__ H*rk . 23* 

!, . HMiiirima ■ Mirbtr 

Li rip « 4 .BE* 



□ Hwridjni ■ WhrhfT 

<Thta, Ik 

[] Hf.inl.linr Virlilv 

i.*n» . . . si™ 

“ fitivire K>n FtiitiTu 
Mm],, tun , ss* 



□ A lift Ifocika Fur gl.DO, 
"Nerved of Steel' included FREE 

Name 



Addre jt_ 




FOR THE WORLD'S BEST FUN AND ROBUST HEALTH 
Enjoy it 100% with safe, practical equipment! 
MitJit* dev i tea f o r all s po rts in all waso ns with ordinary 
toola and at small cost. What fun youHl have I 

NOW! A GREAf NEW BOOK FOR SPORTSMEN- 

POPULAR MECHANICS" "OUTDOOR SPORTS" 



Practical kinks and G50 clear pictures 

nlinw eonEiruetion of every device, Ea«y t 
Postpaid on order; or C.O.D, in U.B, Don't 
fail to giit l.hia remarkable book — TODAY! 

POPULAR MECHANICS 



Ream ms 200 E. Ontario St, 



PRESS 

Chicago 



ONLY 

2 



BEAUTIFY WITH 

OlMCRETt 

hJAw vm i f a Li n i 1 1 1 h 




EASY to MAKE 

4 J nnlria Faun— 

lain Hji>t Hum —■ 
Fln*Tf bkiln and 
V*^-. — l''il-pr-i!. 

an .1 Pi"J 9 *tk# — (Jr- 
■wnHiiH,L ]v«J. — San-i 
1 1 ary ■ Jn n L, >n ii F(iurt> 

lull ™ ■ iAll']li ,lr 

4l|*fl — 

Hiidn walk ■ PWuiS 

Lfeuillai^a U-ii J | 

— hnErttonf pjud tinf- 
drn Tr jLk+ — e^Unn-alk 

h I - III C — _\n,mw 
i 'liffl- i' f'Lf — t ‘■urli’, 

and fjnlLrti — Wall 
C n p I ii c — S i ■■ ri . 



NOW YOU CAN BUILD 
YOUR OWN GARDEN ft LAWN RiECESi 

POPULAR MECHANICS" 

Concrete Handbook" 



$ 



i 



Practical r»H iioda fi>r home, 
farm, pliups*. Describee mlitura, 

Euol'ia and homc^maiic rquiiv 
im'nt. Svoreia of bmutiful ui<v 
fmt detixne pictured. Start a 
buflineiw — moke them to (W'HE 

GET THIS REMARKABLE BOOK NOW| 

A*k to forward; then pay postman only 
• 1 and po stage. ORDER IT E 

POPULAR MECHANICS PRESS 
Room t !3 5, 200 E. Ontario 5b**l, CHICAGO 



A PRACTICAL COURSE IN 

MECHANICAL DRAWING 

By WM. F, WILLARD 

An ideal book for home study. Each eserciac is clinched 
in the mind oT the student by prar lical application to 
every day practice. It [0 Pnw*. 7 DnurimjA* Clolh. 
Prift gf.OO Pantpaid. 

POPULAR MECHANICS PRESS *" 



DIESEL POWER 




A Coming American Industry 



The mlernaUcombufl- 
lion engine represents 
man's supreme triumph 
ol machine power. 
Diesel engineers are in 
great demand. Many 
□re acquiring necessary knowledge through 
spare-lime study of this modem LC.S, Course 
on Diesel engines. Free booklet 1 



nt eh national correspondence schools 



BOX 5 SBS-H. SCRANTON, PENN A. 

Fleas* mead iularmatien on course chocked. 

□ DIESEL POWER Q ELECTRICAL ENGINEERING 

B HtehMiiical En|iiiur)(l| □ Aula mobile Ctum 

Avj«1Jun EnjliiDi □ Air CeadltllDiilna 

Nctiiio Age 

Address 



When writ hi ff pltane niOM^on PojFuffir Jfrr/jfinies 
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THESE FREE BOOKS ARE FOR 




vi victor j. mm 

EVANS ErCo. 



tfEGlSTERED PATENT ATTORNEYS 
MAIN OFFICE: 500-H, VICTOR BUILDING 
WASHINGTON, D. C, 

Other Office*: 1G40-N Car wav Bldg,, Chicago; 1&&7-N 
W»DiMprt>L Bltfp.. V«rt: Empire BMg-, 

Pittsburgh: mf-M M*b*rf SKIg.. San Ffmeitet] 736-N 
Stturltf Bldg L| Leu Afl|tlu. 

Send me FJtKK eopl^ of your bmte “ Patrat Ptotcctinn” 
ami "When /irifl How tn ?4 eII an rn vent loti." Samp 

bonka iu[»plf«! hr ,u m y of bfafiCtl unices pHteO ttboVfc.j 



Name 



Street find Nn , 



l^| V . Of Tnwti,»., + + . . , . . . . . ..J 



t£ We*re only entering the great 
period of inventive advancement 99 
— says C. F, Kettering, Vice Pres., General Motors. 

S OMETIMES we hear people say: “Well, there 
in n't much left to invent. M But Charles F, 
Kettering, Yuce-Pres, nn tl head of Research of 
General Motors, who lid | Hid develop the self- 
starter, Ditto and many other outstanding inven- 
tions, doesn't think that at all. Not long ago in 
a published statement, he said: 

**If we took half the men employed in tool 
making and put them to working out new in- 
ventions, new tilings, we could snap out of 
this depression in no time. Our return to 
normal times depends on new Riumufactured 
products that will catch the purchaser's eye, 
get him to buy and thus start the ball rolling. 
Change and buying go together, We are only 
enteritis* the great period of inventive ad- 
vancement /* 

Many Little Ideas Have 
Big Commercial Possibilities 

.Some of the world's be&i invention* rtime from mm utao 
didn't consider tbrtuBelve* inventors it f all. Tim li'lrirrwph 
was invented by « painter, i typewriter by et former, tlie 
! ■ . l 1 1 > I eu merit by it bulik clerk. the stuck ticket by li lii'lttill 
Or look ;u ^ run LI invent inn*. A husband nntirnj bin wife 
brarlinfl « ■■ n jr pin tu make il stay put. That gave him the 
idea of the crinkly hair pin. One day a golfer got flic Idl'd to 
Minkl? a WCkkLh ji ter, s uw It'll tern arc Bold by the mil- 
lions every year. There nre many si rn liar examples tTi inven- 
ri'. r history. That is why wr mv that the books shown Imre 
am for IXVENTOaS and Otbrr Men with IDEAS. Wind tier 
you cormider yQurjfclf »n inventor or n<,t — If you have an 
bleu that win mako money, saw lime. save labor, nr 
ftitr pleasure — find out how you can protect your rights to it. 

Our Business is To Help You 

For tli Lrtir-six yearn, t h ls owi meat ion has been jn the huju- 
nr-v-H of helping inventor*. During that Lime inventions from 
tvtry corner ul the countiy hnve been farm'd over to ii* to 
protect. Some id?im have represented eomplimiiM mcrh(ui- 
IBiriSl Others have been small, practical unifies, tike a ran 
opener or a new' toy. All tli in bias given us a w ealth of ex- 
perience to list': for the inventor of Unlay, litre in Washing, 
loll, We main taiin ft lnrse Bt ill of experienced Patent S|hh: ial fain 
to give you prompt and expert wrviee. Yet bceauw- tv* 1 work 
enteiently — our fees tire Low; and if desired we help you with 
deferred payments. But first, find out exactly what to do to 
protect yourself. Decide on that today by aimdliia for 
your FREK coplea of the books shown above. 



THESE BOOKS 
TELL YOU: 

Hour t lie Patent Law * 
pro I net in Inventor, 
Simple BtL-pfi t" take 
promptly, w Jiboul cost, 
(O claim your right to 
j iilll idea Kind uj 
idiot rh m nmdet tu ■ did. 
I low you < III j:o LtbriUl 
Bfllinls an imontioii. 
They ure full <>i valuable 
Fact#, simple, eaailjr un- 
derstood Nutrjcextlotia 
nod interest ii'jr hil* of 
inventive Luxury. We 
gladly send tti'iu tu 
ft-rmiih men. No elm rue, 
EiO ■ ■liligntiun W rib 1 
US Or U?i the rr lUJHill In - 

low. Ert-i thru much 
done today. 



AND OTHER MEN 
WITH IDEAS 



When wrtUrtp fo ncfceifi'scps piraae meiUfott Popular Mechanics 
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Become an. 



Expert Accountant 

The Profession That Pays 
The demand for skilled accountantFU-tfiettu'Af? 
know their business — is increasing rapidly. 
The nc» national uids tate iqgis InLion ia rtquiriRK 6f 
buRineM-bath bigand fimeJI— much more in mittcrfl 
relating: to A ud i 1 5 n if, Coe t Accounting SusineaB Law. 
Orff ani^jit ion. MoTifttrement, Finance. Men who prove 
their qualifications in this important field are rapidly 
prompted to responsible executive positions — if iven 
an opportunity to earn real salaries. Theraoeeiafrom 
^3.000 to 115,0*0 ft year -even lo higher income figures. 



Send for Free Book — 

! #< Accawfi fancy, (he Profession that Pay*" 

Why let the other fellow walk away with the 
better job, when right in your own homo you can 
equip yourself for a rap I end id future in this profit- 
able! [rfowirur profession? 

Preliminary knowledge of bookkeeping is un- 
p pcongary . Our free book On accountancy fully ex- 
plains how we train you from the ground up + or 
from whore you now Uru, accord ing to your individ- 
ual need b, Low cost j easy terms. 

The facts shout the new LaSalle train inur in Ac- 
countancy and the CppOrttwEtiCa in this highly prof* 
■ table field are clearly outlined in a Gt-pa^u book 
Which LfiSallo Will send you/ree. 

The man la earnest to get ahead will find this 
coupon a most profitable aid to profTeas. If yoq 
have the urge and the will to increase your Income, 
clip and mail the coupon NOW, 




LaSalle Extension University 

The school rhflt has trained over 1,200 C. F. A’t 

DcpL764-HR Chicago 

I Would Welcome details of the 
new opportunities in accounting, to* 
irethtr with copy of "Accountancy, 
the profession that P&ya, 1 ' without 
obligation. 

QHi gh er Accountancy 

Other LaSalle Opportunities: 

LaSalle opens the way to encce^? in 
every important fu-kS of bneiniitl. If th- 
fctreeted in PUS of the llelda below, check ami rmiij. 



□ Business Mn n a He men E DLaw-Prgrrt oi LLB, 

□ Modern Salesman shift riCuntimerc lal Law 
□Traffic Management D ptSST^e' i0e “ 

CRall w B y Aecoimtinft nmZZZZZ *,-* (wtyw 

□ industrial Manaiemeot □ e,p Frt Bookkeeping 

□ Modern foreminihlp OC. F, A. Coaching 

pEltectko Speiklnd DBuiine» Eaglbh 

O Credit nntl Collection Cerreipomdenfe 
□ Practical Accounting and Office Management 



Name -_ T1 - 1Tiri . T1I ., . , , 

Prrtcllt Position ..... ...... 

Address 

WAe.'U tiirUiittf ptta&e mention PojJiiinr .1L cJimiics 





llereme Tibnlrd Artfrl wifh Hij Inca me 
This r l< r- •!,• •: ’111 ■: by *■■• I • !-'r Mui»r. Iwtniiia 

Aft I ir:'"ri" i i, ■ * i! n»y m bam arc In 

spar* Lime. J t-ph-Iic cMmiuirrlul Mftwninci trll'iini. 
lAllllllf . [-rut"-' IILV. -■-<! -c. | ... «(« ., ,'LtIllflrt U-jMi'J 

DC npcBw I.r curreiiNiiulJtii. Yuu j*bI all 00 |euup.i it 
tMkM — an -ttliin fw u-.i b- ■« mi Offf Si 4 ia*trl wtS'n 
Hi II'I-. ! • - I - -|r .Hi;i| : u- FHCL. 

Csnwist* Cm,tM Only IV. 1 S IHrtTsslil r p..- m> 
r . 1 -«M< MONET SACK r.-.l i!il.; : J tiler 
■ ' i. Blarf n*f « ir.nl,, ( ipiff UIM net. rillu MlMEU 

KcmcaiiOtfL t,o.. p-hi, iQj-c., 




■ Hint, Wli.. 




QUICKWAY to make money in 

Modern receivers 
are demanding 
n i en wi th modern 
i raining far service 
mirk. New traiuihg meLtiod and service equip- 
ment. iirrcr marts i'OU eurplng almost at urtco, 
Up to *3 an hour easy Ln a short time. 11 Hie 
today for FREE hook of detdla 
Radio Training Association of Amirlsi 
Dipl, NM7, till Rare m wood Av*. a Chicago 

900 WORKSHOP 




Why "putter"' when 
1 tpi? r^ob*- hundieili- 
of utirlrf for hepUly, 
u! ility bhiI dollar and 
rent urtiAtaf 

"Make It 

Yourself' 

NfwW editions tSd pwaft*, J5123 pifiurfi. 
Slit: 7s I ill] Hi jntrhcn. fieuL postpaid 

Dnyihfre upon reT-lpt- of price 9 
or C.D.D. in, tf.B.A. porias; J 4 
postman priv and po#r**fi- 

Sentlfi st (ff 

POPULAR MECHANICS PRESS 
Room 1234 

900 E Qataris SL Chicago 



IDEAS 



INCLUEHNCi 

Toys, Modrli 
Fumhvrs 
Carden l^uipmenl 
Hgrnc HLepeirS 
Sports Equipment 
Auto Kink* 

Radio Eq ulp en*tt t 
Workshop Tools 
and Machlnary 
Articles on Work- 
Inn 

Wood, Metal, 
L*eth«r, Class, 
Etc. Etc. Etc. 




Autamirttc, lccksp, remucnitltui bus becume n mighty Impm-iftTiL 
Factor in u Ltr dally llvflrt. Millions at dre |n ll^c. Many 

i J i-iu - lies 1.5^ are being Lil u T Q. lled every rnunth An entirely new In- 
dustily and a new ufufeiviltin ha& Bprung an In itic few yeara. 
Aireodi mere in n 

DEMAND FOR TRAINED MEN 

who ushI-tpi npij i hi 1 iiLnaUnlierj. een'k-ing iunl Ti-pair uf reirLgeratorn uf 
U.EI Lin- 1 . You can gre rlaried an a j-L- iLrmn. i bjkI pruftiahJ^ i-jirr^r Jia ft- 
IniE.'TiFmy iv-.-rL. willi All Jiu ij-hi - and 1 'Uraq uitL 'a new bixjlf. ‘^Modern 

Refrigeration." I| i-iuti* phypi.-* (if rrfrweralina: pfladpliH of t»IK 

UnpMian and npemtinn: di-ffrr^nr types nf rrlncvT&nr *: sutomalki CUri- 
i ml« ■iid i h i rnsv- rc m ■ ; t-Nii|.ri 'iPimi tlrrimi: ctiTii L ■’ n, irm ap[iA.rnTii- 
ulriti rii nl fijotprnenc : I'b-inc mo* an, ft l- ,j ilm 1 uJ loafs with -< n-ii-n 

Ci-Ei* ja i iu 1 1 - raiLH.lcni. ►■■n li’e prurliire. 

tu □[■'■■riljiti 1 - l'ii. - riM-'criiiF all typi ’. UissTttliu in ii ali i i.iln 
color* 271 pa*iri. Ku||y l]luilrai«<i. | J r|te JJ.oy p r n.| paid. 

Si* nt C. • • 1 ► L:i I i! nrrli rr.-tl. SliijlLL Suiiiuni , tiriL <■-- r- ■' , |ir, r l- ■ - ] 

popular Mtthjnlrt Frost Ri n &3 b f E0 E , 0 nl er i p St. , Ch lcaqo, 




i<n'E wt, tsw--'.!r‘'«-rtv* , rtni.irtti'ir'njr for Uib rietit j. ti M Hn*J r«si. I'll 

in mir ala^H for ■ real fu ture in ElsctTirtty . . . [krai vlaxt r<)u 

uij the CTSJto suer esa by beJpmc juu |:i,.i i hiv j<it a you're IroJnod for. 



Irarr, vi ,j an r 




I'LL FINANCE YOUR TRAINING! 

Yuo L*n ,|fr> t yoiir trmJntng lint . . J llvan I’Ll |i*r rra- 
svr.ru year ti* 1«V- fn-e b-nvh. In enmll rjHii.ti.lT pn-yiriii :: ta 
rtu-llna >iVT; Mi FIS1 HS from. Lh, dal* i’,iu Hiart arhoi. . 
Mali I Vmv n fi r KFtt'E IlhiitTnlwl Such tiir 
_ Laar<i-hy-Delog w SK -p Tralii w-ilh^ut hr-.k 
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111 Let real money 

you can learn to play 



(Jus easu rascmaiinq u)aij 



Y ES, 1 mean you actually pluy real murie — classical 
numbers or jus ;? — sq that you'll bo able to entertain 
your friends — to be popular everywhere. 

You won't need ti private teacher. You’ll Icnm by 
yourself — right in your own home. And at only a frtir- 
tion of the cost of old-fashioned methods, TYhy am I 
is 1 1 sure? Simply beeause TJJiJJHJQ others no more (rifted 
[.hnri you have learned to play by this modem system. 
Learning: to play this U, S. School of Music way ja 
easy as A-J3-L'. No special talent is needed, If you cau 
whistle n tune you can learn to play by this simple 
method. Every thine: is right before you in print and 
picture. First you aro told bow lo do u tiling. Then n 
picture shows you how to do it. Then you actually do 
it yourself and hear it. Instead of monotonous scales 
and finger exercises, you play real tunes from the start. 



mil r. 



T ri it* 



opportunity to 
your dreams come 
Fill out and mail rh 
pon below. Don't d* 
there is no obligation 
whatever* U, f?ehool of Music. Dept. 
Bidnirr New York City. 



Brunswick 



LEARN TO PLAY 
BY NOTE 
Plans Violin 
Guitar Saxophone 
Organ Ukulele 
Tenor Banjo 
Hawaiian Guilnr 
Plano Accordion 
Or Any Other 
Instrument 



Free Book and 
Demonstration Lesson 

Our wonderful illustrated free 
book end Demonstration Lesson 
explain nil about this remarkable 
method. You 1 !! see how tumult 1 this 
home method is — how easily you 
can become on nocompl Lulled nnisi- 
cin.ii- So if you really want to letim 
to play — to win new frit [ids — lake 



INDIANA TECH TUXTrEARS 



n. ft, Hesret- !□ ElECtrtcal L'Ui]. ciiemlcnl. Radio. Metijatucal or 
Aeronautical J .Hgliweniiff Ln twro in Electrical Hub 

itt A«c. Kami Hi Mini. Loir tulllun. Knt«r.lunr. HctH , line, Catalog, 

INDIANA tK HnlCAL COLLIDE* 229 I. Wjrtl'Tftaa ft*. r.ii W>/n., InAl... 

and Othflr 
Cihdiii 

_ ,iilil|iir r — TullH 

I l«}|S»rl mpi»— t.tuf f u i Lin/. Hrii i 1 ■it illiiniin.i-imn 



YOUR OPPORTUNITY — EON 

Tb 4 i**h iwatHmlty I" ■ iv JCEl?N or iiim 1 " liililinj— 

m.^l -llJNT-fl^ il W.MllUEu .-r'll*Jir.d HlfclU — tlrf f||1 Wfl'i I «■ » - r" 

(JfL „ lube It llttill >.-■'■■1 

FRF P— Mn ' M P** bonhicl, n!i.l*Xr'r]i l > nj ni:r n-|Wipii. I m-riHl.l, 1 IM- 

■ ■ „ ’J rii'tT’.' h ■ 1 >wiw* *rrH£(ui«ii wnne sisa 1 

COMMERCIAL ITE LABORATORIES, P*pt. 17 , OmAh*, Nab, 

CIVIL SERVICE 

VALUABLE INFORMATION FREE 

COLUMBIAN CORRESPONDENCE COLLEGE 

Washington* t>* c* 

S*ctiin* » TRAINED Dr|M, LAD TiElin^ u, Bj 

If , .An,. |.iv ^*ii ■ '.III! »' I, J‘nir liiiil Irnminc. 

D*r, *.+'• Eru? 1-rcm. TihJ. FiLKII AiK f:.r CaLiloi P, 

N. T, KMK d MLC H AH IC*t DHTHTII. IHW, It Sr., A. T. [, 





U 



Forms to cast Lead Soldiers, lntlhmn,'l nip- 
pers, HuntiTs, Wild umJ Farm Aliimulii. 
H? different furnu tu mdoct from. Every 
form film ran reed to cast perfect flftureji. 
Send Sc stump for illustrated catalogue. 

HENRY C. SCHIERCKE Sp«nar Rd. GHENT, N.Y- 



MAN IN EACH TOWN .S.7S. 

rvflcctora mlirors, etc. by a mu- method; no Capital or experience n- 
ij Hired OtitUte furnLdi«I. Free piirLLcujirra. Write Today J 



G UNMETAL CO. 



Avo, |Yf. 



Decatur, III, 




AGENTS Wake *380 Monthly 

”* K aelllnt 10 CARTEK WINDOW WASHES* *1*13?. C1a» n .. 



lifiPD, I* I if llc-7 Nr 1 hill-1 l P J. khI ir,M.F^ir.| I I 

I trrrilorr. _ A I *■' . (lit lifialjD ni wr [v,i ^ | , Il ( 



f rtr ip**/ hi-K ihiirk. 

Girtir PrHiuli Clapp 



W rile tulii. 

, Hi Tt*m t Am., 



V. 5. SCHOOL OP MUSIC 
77 Brufllwlcfc Bid IF., Hew York City 

Semi rjjp your nmnrtn*! free liwit. ”11 cm' l'nrt C.in Mu.lr in 

Til hr HvLn llcijiti.'. 1 * uv 1 1 II In^t'ltLitic nu-.'-nre In Ur, i-'^iaj^ I'rjiliv’i; uE-jj 
F n i' UftiJuanErwItuft Tlili i lots uni j-ut tue umlL-r nq' o>l il 1 - 

U«tfDO. 

Nil iHf ....... . 

AildriSfl 

Iiutnimm! ., 

r-=L>rpm*li 1 1 , ■! IH alT llu-iinp biMllH fnitii ]nii|T J^rjirirr Li^iil Tin I". I Jtafl 

2-mil DR mnur i|iir»tTiil arpiUifDD DD r,|q pjih.TIwr wild ALIiIf 
iTiTjrntd. I'plcE hdrUDUcD r.r Ihlq AMAZING OFV£it s-.ik-ir AiMn<Ti ITdliB 
URMtN PHOTO 163. Enlphtm Dipl. 9D AES M HiNES, iDM ID or 2U_\ 

HighSchool 
Course in 
2 Years 

r you can rompleteyour High School edu- 
cation at iiome— t a z or less. Counso 

mwMfi rpqLtSrcmenU tnr entrnnee ta college, IhjhU 
neAH.and industry, Standard Lesls minrillwl. i Jlnltv 
iia aWanJ B'J . J?'uU «*JH tvl Jj . S. ldb|«Cta lixMdjf 

D McShAPr O. Ovftt 2D0 nnted Hducatora, 
DilOlllCdtf OQ FELKlncem, □ Cut ln.15 ii n:±i 
Ch/ffhAn«<R»i/4 Men bL'Iix-d prepare oar 

engineering 

ml eol l«ce-BnLde rrnhiinu at Lmnie ter Abe 
that poi Uima la U llo! i i a rnl Industry, 

TJi a School wu cjiartcrad in iBidT as an p-iIiip*.-. 

LWi'lhI inn Lllulban , ^Ixmwi p-t fruiri F-bJ^F li liH 
i iris* bu r JiEutrijieEicwi EQKtarlal uned by d 
Slfcnv rVIlilfTIl Mv'hwlp Cv I I'K-tln. TJ- 

J3. Harr, and DoaniiiFtfiv mT . 



Home Study Prepares You for the Better Job 



Na malter whfltyonrlEctSfmlEDnjEoay be, ynu can'Ejion^ 
to fflicrwl Without proper training Chock kind of work 
preferred and let us Bond you Tall diMAtld. No obligation. 

American School 

Dtp! HB-K, Df*i*l Art. at 51th St, Chicago 
■ Air Conditioning „DWftlng A Dtfifll 

. , ArchltKtun A HitlMlna .,EI«trlcil Enginatriilt 
. Automotlrt Englwtr1in,-0>clrtt |t«fri|«fiUan 
. lUiinni ManagtifMnt ,,HI]|hArAtyftun |, g (C,P,A. J 
Civi F tnylnHflng ,-Hlgh Sch«l Coitrrt 

. . Cam pl*» Law 
-_OI« it Enilnrtrlnfl 




..Highway Eiijir 
..MKhaitiul Engl 



Hum, 



Adrim*. 



IF/rcft UM-ffiiij ploQse uicaffon Popular Jrcchaaics 
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HIGHER flDELITY 



only radio 

COVERS 
9 TO 2.400 
WtRL 



UHL 

{ At L | WAVE BAND! I 



fORfIGV 
I RECEPTION 

fan ro It fee 



■OAfy. 

L °^CK 



5.9 

NtW 
Deluxe 
AUDITQRIU&Hm 

SFEAKfR 






pXCtUSIVE £ea- 
*-* tures T acting 
like 14 Inv isible 
Hands,” give mag- 
ical world -wide 
H. t|^h Fidelity f*«p- 
tion, Btfutt buying A -<1M nwi« 
radio, write for FRRE 

3 6 r page 4-colar catalog. f-+*ra how ihou- 
nndi MvetJ Vs to Vi by buying direct 
from MIDWEST. 

TKit Super DfUti*. 16-eube All-Wav* 
radio gives yen: High Fidelity reception, 
5 wave bands, 30 advanced features* many 
of them r^cluitve . , . mch as Muln- 
Function dial* Only Midwest offers you 9 
tn 1 ZOO meters. Brings in foreign nations 
12,000 miles away. Hear realistic Ameri- 
can and 5HG8T WAVE programs , . . 
Canadian, police, amateur, air- 
plane, ships, One-Y*ar Guar- 
antee, Foreign- Reception Guar- 
antee, Mnney-Bacfc Guarantee. 

As [idle as S3,00 down, 3d 
days FREE Trial. 

Long Range Radioi C4T C,A 

ai Low at ..... . 

Mail to upon or send /f potfeard 

Midwest Radio Corporation 
Dept. £57A, Cincinnati, O. 



MAI I COUPON TODAY ! 



FOR 

FtL£E, MINIATURE D-U L FR£M 

S 0-PAY TRIAL OFFER.. AW CATALOG 



MIDWEST RADIO COHP. 
Popt. 257 A, Cine Irma 11 r Ohio 



Without nbllgatkin .seocl mr your FREE arming. FREE Mini- 
is C "urn Dial, otuE ^0-4ay FREE trl«l silTtr. Thin Li NOT on order. 



Nsme 



AddriHiii 

Tfisn,,, State.,.,.., 

□ Chech, here. Tf jnterrited In Midwest World 1 - Wide Gallery Hadlm. 
U Cheek here, if interaited in a Midwett flute Radio. 



... ■ mm m . ■ ■ .. 1 ... ... ■ m * ■ ... ... ■ ... .... ... i ... 



PHOTO-ENGRAVING 



LEARN IT 
AT HOME 




We Furnish all equipment And material 

including lontc fthoto-flngmrlni: camera rampiete 
with taoi'Ce. Lens and screen. When you have fln- 

ftood paying 
hfld 



tnhed the murse you ran oviablL-ii 
1 ndejiend ent buninefifl with the equi nmcllt furnished 
or work tor others at a Idg Alary Fhoto-EneriYkni 

PlT-f- ir-it'T nppr-rEiirrilirn Er»4.;r iJi.ii iqj iitliFi friUiii-l TiTPrT 

ptcl nr- in t hit wra* 1 f Fr,pna«.r M-"ct)a-nirp «■ -n«,T.* , ed fcj ( he pri - r - 

bv*‘<i F-»m »iinrw,ir .hit- trim in-? Writ? i "d-j 

rmli-H r.iliilnc wbkri FH ?nir.T?d nq F.-jiqlrri-Ti 1 ! 



-qp »r H*rbj 

fm 1 .Hr r _ , . 

■ ibr h "w Fr ["rrni'li Vihi »ill h? nhHi.tpii I. -nv Fir br wrN'ii 

Amarm biari *f PiHh-E«tritht. EiitL i 7 » r a<rt'a 



f»r Trained Anl« Mechanic* 

Slop Inio Big Phi, E*rn 135 in (75 a »«1i r train yea 
In only 8 nrrrki nl Hnut uhnnls of hind In world- be* 
practical ibop Plirt. Jxim with, real tools t , . am reil 
eau foment. Writs today for Big Free Oppor- 
tunity Book and Rperlil L-ow Tuition Offer, 

Address EchocL nearest yiiU, 

Ljc^ WEENY SCHOOLS, Dipt, 10-1* 

FYl Clswland, 0, or Karnes City, Ms, 




Established 

1902 



New York 

Electrical 

* 

Ask for free booklet School 

44 West 17th St., N. Y. C. 



Let vt b recommend the best books to study 
on, any subject. Popular Mechanics Press* 
Chicago* Illinois 

Learn to DIVE 

and SWIM 

Tfs tks easy aa waigEna— if you fol- 
low the dLrwrtHJUfl experts give in 
-OtrTDOO il 8Vt >KTQ.“ A nsw 
guide to limppincHH I nr all luveru of the 
cri'-iif. OPWtHjm, 352 pages Of practical, 

h(dfi|bl -'jI T- i“ l-’.n» ?r.r irp.trr pnjnjrTwnl tj, rV^f-*- 
™ t» »•! »iih di»Ti*tit irm f-of buiidiiu BMaaM 1 

.^UjpibnllLt, U.ttO c, O. P, .njr»W. Hi 

V. a. CJupJl. j il.! j GE i.wo Ctfeer hoc lr-rrm. 

POeULAH MECHANIC a PHEB* 

nMPt 44 IW a. Oih.t 4», ChlG.K. 





CHEMISTRY 



A CAREER OF SERVICE AND PROFIT 

No miD rtf human endravot ctffm FTFater poesS- 
biUiir? today than chemistry. All progress L-i de- 
pendent upon i]tis fascinating science. And right at. 
home, in spare time, you can kam the funda- 
mentals by study ctf |br Iutematinnal Correspon- 
dence Schools modem course, bend (or booklet. 

...INVENTION — a field si opportunity lor moo with ideas 

3f you have m invert live tuin of mind, ibis nnsr 
Irtlemadorval Correspondence Sthixils Cuursc in in* 
venting and patenting wi!3 leach you ail the basic 
knowledge you must have lit order iu cam rcuf 
money from yuur taJenli blail the coupon today* 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Bax &3SIG-H, Scranton, Psnu>. 

Ylxi»3aln fully about yruT caurec In the Hiibject marked X: 

□ CMEMISTRY O INVENTION 

§ Et : m! I n n Air Conillt Itnlnff □ BLectrLexI Englneurint 

AviUlm □ ArehiUjeCure □ PiaflhTg 

ILelriiterotJbn Q ,Ycc<um1 anny □ Show Cud Lettering 

[] A'lYortFlijqff 








I4&rrtt , 









Travel for “Uncle Sam” 



Rai way Postal Clerks 

/ FRANKLIN INSTITUTE, Dipt. TIM, Rvchntir, H. V. 

^ Rurih to ms entirely free orelLarfiu <ij trull dencrttrEinn of the 
Draillnn cheeked hekiw; [2> Fret Copy of 3i'-rmi?c tw«k 4 "Hnw 
to Cm a V «. fioverument- dub 1 '; (3} A \b% «f L- LSoverument 



MANY OTHER U- S. 
GOVERNMENT POSITIONS 

S T E A DY WORK 



/ 



MEN — BOYS 18 TO 50 

Shprt Houni Pleasant Work 

Rapid Advancement f Permanent Employment 

MANS' GOVERNMENT EXAMINATIONS COMING 

QUALIFY NOW 

MAIL COUPON TODAY, TOMORROW / 
YOU MAY FORGET / 



o r 









Jobs: if] Tell me huw Ui pet a Government Job. 

O' □ Rallw-ay Postal Ctaek. (St sr t tlUflfl year) 

O D Post Office Clerk ..(Stirt 1790 year I 

□ G|tj Mail Carrier. .. ....... (Start '' 

□ Offire Clerk— Flic Cir T * . , , r 

□ Iiis(k\:if>rnrCtJtEomt. M , . ..(Sian 

□ [mml£raiit laspectar , H - ! Stan 

□ Liquor Ga ufte r-st ortkteprr . .... I Si art 



I 70(1 year. i 
llifl yepr} 
1100 year i 
Jlflft ynr ) 
2000 y ear ] 



Name. 

Address . 



Tm- T ills titnipun Hd'irf You Miiliy le 



BE A POULTRY EXPERT 

Make $40, $5 O , *6 O 9 Week 

JVw book «bow* haw to s«t- itiri«l quickly. You'll be surprised at 
ibt uiMiM profit Dpportgniiirj in th< pqs4ur Injliism. Wberevwr you 
liTP — whatever foil Jij- — it la lo slur- an a aparrt nr hill tiiuu Luriiw. 

I'm bouk teMi all. rieh<J tot *' Jiov to kaiat PouLlry for Profit." Yoit 
lum riaht at borne id a para Unit by nrietheda eudoranl by caUcgcp and. 
laadiiLit putili ryiitfto. Know haw ia i«t I be mniuuiH profits from in* 
lamratini. healthy wwt Iron-djo! mrwmMiot pr&taeta you. We have 
mpDraj Luhdnmi* [nr pwxl job* and bualnewai c«P iltrir own. tVrlte 
now Tor In* book. No obligating- National Poultry ImliLuti, Irte., 
Dept. 37, Adam* C*ntrf, N*w Y'mrk. 



Wrestling Book FREE 



2lw- 




hi ml hrrfsif.. (it M^ll. t} tTr*l> 1 [ .f 

Mfa 

aimf.i Lin 

LIuECiLhH. I 

J by both i 

[II prnwjwrtLin, 



apUiti j - | afjdHr tluwi* 1 : 1.1 triKi 

■ i . i|i- r r. 1 1 i*i^fi»i4r. H 
, Ta.rrir.a berf-eft hiwJv ei'rlfwil 



* If r r-.i I attilrte HdfMflt hljralef, 

wj-.r, ™.. ... Iwioi Un v! h- 

Jltau. kli/n i :-.i I C|i![lLhH, Hiip p^rff rl 
HwXea. 



1711 IT If ■ M" . ~"rl LM ■— ’L". ’ ■ ■■ I 

rntt fill! of [JifiJIlntf irifotltiaUnti . **nT 
Urn, THli MtP ta |J -.ai-b **li"*i WrvfetlilLg 
t;.in;i' ypihri bi ffi rLivi't n^Mlaae . IVrii* 
wh: f'irjrtjurf.-ir. E£taE* rip*. 

FARMER IluRNl SCHOOL 
D 337 Clw*°^ Pa«*i , OmaM+ hfl, 




AGENTS 500% PROFIT 

GUARANTEED GOLD LEAF LETTERS 
Fur St fire fairtlA anti ttlllff wlnetnwa. Anyone ran pul 
them on. Free nampl«s. Liberal otter to irenoral wants 
METALLIC tXTTitH CO. 4 So ft. tlirk t>. Chkaga 




MAKE GLAZED GARDEN POTTERY 

U^uiiful, r- r-j L I-.I r r I- [ , (Itird pMiurrrEB [H Hrf? made Wit bunt 
uicilti*. No riperifioe* ue*w|v<| Un ®nly fin m3 acid cemrnt. 

different draiRna tnrilt:*i J.n, va«H. ian 4 #U 3 - Di* 
ptulila. betid 1 % tor Booklet. cdIdt plat*. etc. 

National potteries co„ u+ second a*,., So.. 

Rsom 21 Minnaapalia Minn. 




*£££ BIG MONEY A T HOMLj 



iTftrBJie. idle [Hnafa- 



S dlir bunmint, i 
'« buy {,Tut>. EiptrF 
ence LUniereuary . FREE U^jok. 

I OF iSfHlCJ. H1-IJJ, I, Clirl V., CB1EM0, ILL 



li 




I’EPjW I^SflrY JjUAllY ItMiAFDT UlTAlR U&lJGr 

7 ? i J ? <7 V h V 

knaift ftsena: Pknm Tkaw. ffcurtE r fecnX wcnoi 

Jiericn i^.ncrr fianurr fecterr i.i ej-Tctty Eiimnir f- Liimrrf 



Know Electricity as Experts 

Know It— and Get an Expert’s Pay! 

Reciivery hny bf^urLf The memtho atieud are eharRcd with 
cance and ci[KC[ltlluti. What Will ynil du l* act the uR U?o 

other fellow'. 1 

Tb»ujuiudti of men Have uacd 

The Croft Library of 
Practical Electricity 

Tin Craft iDmrr Jm s nKrtiilt ilwttkhl mdlurhUir. It k fu united uo psArtim — m 
3tl Fflhll ej iliirt'Nia*Tt ■pspnnwnrv— M It k nrtuiiUy diMU 1 1 la /*iiiiijt 4 f rp« 
f 'lTBr En r-i.»TPr phi IIjB li|id iof Lir-l-lmarlrd jir-Ca ^rju. wsilL W±M E»« "> ( |m.E 1 h* 
be^ituvar ran luid^'iiAnd i ■ . jtfi «ci w>qn>d. biv itifirttah, rJiai h h lb* il"Jir *' iiia 

L'f r.U.fflK' Is if illy paid *l«lri*Jfcl wiirk^r, and »nai r.wn I'rafl tvll, *|,11 lhr Ir.n.B" 
mrwril ni k*iiw alwiuE BK.trwf. (T-nrral iin. irTiiPhirra. nihi mai*4nn, iTPuafurinr-rp, 

f p*. ll rf.l^hJiil. dipirih'daia Jiyptpn.H r-lpfirkaj u>m^hi-nprp m[ rwij- fy(» — 

wjrtna Fa hilil Adi pr-wrfT— » if I bi nf lialth '4 birlldiai^— im«Jprwr>i»n ainl is |pa] 

nieni'P — ill j ■■■ ir.^i l> n In iif pvprjf jM.nw — llw nnwi Eir.rirmpd cirshc^l* rJ 

lpir“Un»W and t*.niV a-la.-^binp lu ill. r. rainsiklr ^uli. frutti tpU:i.*L1u* jE. Cp 

atwOMlaa. 

No tnoney down-eaif payments 

Fill IT. and mall lhr riMi pc-fl. «ILii | rd and Wt wll Wild jroil Hi" <n' ir* rrl «l WTtn tthvI- 
iii-hm li -r tin dura* Frkr K i* m I l.h UjH. W' i*le all II* naEi — F"ii "mum ni' »Hii>i"ib. 
I r j ■ u Jr.idr- r.j kp«ir Liv i.<nd 11. ill jh i^n it. > * inditj.- baUiun at (b+ nle ■ t 



li.lrm li.-r In iSb^p' Frrr 

feaaf *■ i 

ill. Bill, ier.ll I he PJH.1IHITI pltlU' fend mm Lha huCikl for yonrKlf. 



FREE EXAMINATION COUPON 

MeGHAW-KILL BOOH CO. r jjti W. 42nd St.. Nat* York 

florid aria fflir (f n d^vp ' [re# MiialnBikire ill" (foil I u.mi-jr nf J’lu ileal iJcriilriij . 
If fetilpfariiwy 1 wftl «nd jiftj ll Min IV -H-p-t* api HV> =!i»n.lbJ)f uflill ahp luirr t .r 
1111 HI Jp paM. If w.i wfeBced r 1 will return tJir boula (pkiiwU. (Tb 

prfeBfl tklpuaal wffl* (>l*l n \f a ml f hi !■ all llaat.J 

Jife-ITW,. .. ....... . T ............. . .................. .+ . . .. r .... .... 

Ha** Addfffei. 

OK) and Bun*. 

hdlJca. ........ ............................. ........ 

S'* IK* «f Cuatiltf. r^. ................. 



n 



rw-jji 



1Y?rriT ifHflil/j to advpTiimertt ptrnm' Hintffqti PopTEfnr JV/firhernlrs 
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POPULAR MECHANICS ADVERTISING SECTION 




Follow 
this Man 

Secret Service Operator 38 « on the job 

F OLLOW him through all the excitement of his chase 
of the counterfeit gang, See how a crafty operator 
works. Telltale fin per print* op the lamp stand in 
the murdered gifVs rooml The detect ive r * cigarette ease 
is handled by the unsuspecting gangster, and a great 
mystery issohed. Better than fiction. It's true, every 
word of it* Noobligation. Just send the coupon and Bit’* 

FREE! 

The Confidential Reports 
No* $8 Made to Hie Chief 

And the best part of ft ull is this— It may open your eye* 
to the great opportunity for YOU as a well paid 
Finger lYint Expert. This is a young. /o^ griming pro- 
fession. Tli is school has taken men and trained them tor 
high official positions. This is the kmd of work you 
would like. Days full of excitement A regular monthly 
salary. Rewards. 

Can yon meet this test? 

Are you of average intelligence? Are you ambitious? 
Would you give 3G minute a day of your spare time pre> 
paring yourself for this profession? Answer "yes' and 
I'll show you how it is possible for you to attain ail this. 
Send the coupon and Til a4*o send the Free Reports. 

INSTITUTE OF APPLIED SCIENCE 

1920 Sunnyilde Ave** Dept. B-IJ? Chica bo, Illinois 

r — 

j Institute of Applied Science 

I 1920 Sunny aide Ave-* Dept IM 15 Chicato, Illinois. 

I Gentlemen: — Without any obligation whatever, send 
I me the Reports of Operator No. 33L also your illustrated 
I Free Book on Finger Prints and your low price* and 
V Easy T arm* Offer. Literature will NOT be sent to boys 
I under 17 years of age. 



Namt 



Addrcts 







mw * M 




as 


'ERl 


iU 



Find mrt 

about theao nrrimititiriiii 
tibw Conn Band InBtrnmsnu, 
Man? warHirrfal, ejcdusii'v tea* 
turval Today, m art tAon wVfr, 
L'onrug an? the "‘choirto 
Efoo artipta/* You'll ad- 
vance faster and take 
more pride In a .Dtrnwms 
Conn ™-made by the world^a 
largest nianaffirturtr. Sec 
your dralrr or write us for 
Home Trial, Ra*y Payment 
dUit. Mention instrument. 

C. Q. COHN, LTD. 

7 J 1 Conn Bd|., Elkhart. Im*. 



WRITE 

FOR 

FREE 

BOOK 



©CONN 

® A N e Ihstaumehts 




BOB, HDUNTSHG and fthlMfcU 

It A GRAND HOBBV / I Vt DOUBLED 
MV FUN F£OM HOhTlNtr — AHO AV£AAG£ 
*14 PER WEEK, 4WUt£ TlMt. MOUNTING 





LEARN 

TELEVISION 



Slvdenli operate 
acluul equipment in 

NATIONAL STUDIOS 



ELECTRICITY 

BROADCASTING RADlOff/Zfarajto 

V-n*l «h.TI nuicily ij ilIiJv Tnr hip nmtf tuitH-lil In li* 
nnii'h •.-imp* — TFJ.EVl^lO-V. Hr p ]t:idi!i 

nprr'. HmimiuJ (*M, 19*41 »=Trf*t 

nl pr itrirf hf p™*». .tO.lHM- J?pll 

lin.E«« Pm^’lK'pl flu'ip aah!| iIijcI. i ir.. [ r in * l ie. Ct*i h 
miljwd fMfa pJIitfiinL l/u Arijrl#"- E»*ii tiuiib and 
L-vud durlai Ma I iin-ni . i n :< o iJocHn rel tH(. 



r-:’ 



: NATIONAL r o, ° 



tuc 



5CHOO 



t Dept. 7 FM1.40OO So. Figueroa St 

! NAME 



; ADDRESS., 
f OT>_ 



STATE 



Lot Ange'ei 



HVini writinfi to nrfi'ti'fffff/S jiitflif meiiffow Pcjiufar J/ecJtfril re# 





POPULAR MECHANICS ADVERTISING SECTION 



27 A 




CLASSIFIED 2, 




Advertisements in this section, 3S cents per vror^, tath iniertion, minimum 10 words, payable in arfvanc* 
To be inserted under proper classification in August issue, copy should he in (Uir office June 1 4th 
Popular Mechanics M&ghffinc, .200 East Ontario Street, Chicago, Illinois 



Our Records Prove That You 
Can Fill Almost Any Want 
Through a Small Classi- 
fied Ad in This Section 



Mr. F. W. Johnson, Mgr., Classified Department, 

Popular Mechanics Magazine. 200 E. Ontario St., Chicago, III . 

Dear Mr. Johnson : For more than twenty years we haue used the 
Classified Section of Popular Mechanics Magazine on our Various 
home Study school courses uuitAaut miffing one issue. Cost per 
inquiry and per enrollment rurtr very tout, and I am tale m isyirif 
(hat our advertising expenditure in your Classified Section has 
shown a substantial profit every year. In tact , I know of no mof- 
axine in ffi* entire publication field that equal* Papular Me^Aanies 
Classified Section in returns. Yours truly, 

PAGE DAVIS SCHOOL OF ADVERTISING 
J , £, Marcus, President 



AUTOMOB I LES 



KIT v'ofidilnlnjj nil neretEfry psrli to rofl' 
vrrt Chevrolet or any belt driven llenty ien- 
mtv inlo aJr-eoaled for higher rhargliiK 
lair. Kit COUipklfl TV till Lusli urlLoilr-, ts.a'i, 
l*„l paid. Kttlndh Machine Company. 614 

Ka^t tlfind,_P« M ml n f * ■ Iffll, 

BIT ir.n A ruier! liiiit* telL how jhi can 
bu Kill Ii5'l3-T iii.p.li. f,!ork corn find ipnd‘ 
uay meets, New Look fully describe! rei i J js - 
cCk, conmiiMUr Conlitni all speed n^ordi. 
droning*, plrlure-?, full description WcgM 
I an (I pOktpuliK SI. 12 c.o iL ile Us In 
tJhiu, Hay F. tCgni. Uu.pt. Il-LO. iludljufi- 

vine, rincmnl1,L_ OJil.M 

DODGE IJenemCoh inllckly changed to are 
ui:l<lrr. Welds Fender i|, rillodur heads, tie. 
flair-, draw I tiki- S1.UU, Neal Brown, Itlrh- 

land >Ip r ■ * ; r , 

PIK^KI# 'oiTTor HPtit rut’ll Extraordinary 
crcjtMjrnjiL True tlauhpolnf principle tf up- 
Ikliratlon- Hlu'HirJiLi and Initrurdoni fl.1‘5, 
SjLpuJiK'iv wanted. Panama Oil Co,, lietfce- 

IrU. CHII. 

i ll K V HyL ET Owner, slop I h at ruhwui 
Tiircli- by In -.(all Ins Sprlrtc- Saddle Attll- 

IlnUlcr. Ask yiur uuto supply huu-tr or vrrlrp 
fur rjrryhr- Price SUc. Nln Jiredir’s &una, 

Mrs- Va.. Hark Island. 111. 

SOU MILKS USe, Horn kiot* JifilUlme Ln 
y eh.it l nr. 0 el fi Ario In any mnh yard. I'om- 
pkee ijcia I It'd InTnriqatfpn and lituFprlnl GOc 
|ro|nl. r. r * 'jraikhaaL fc'JM Hod An 1 ., 
Ui Angel ch, Calif. 



AUTO SUPPLIES— EQUIPMENT 



A!" TO 1'arT-, ■ implies. far mo Pit any rankc. 
Having up (p nil uime new parlH. Send 

fur call L l-i: lit}. Special Hat' on modi' l T Ford 
pari i. Aula Tire A Parte C&. Cape Girar- 
deau , >10, . 

POLICE H-lrena, ineehanlrally ar nusEor 
dylitn. Par can. h*au, aciriplanos, Par • 
1 lrii|ii|*rt free N’nrfolH Machine LiJinpi. I'll I 
I i 1 1 ( 1 * r ,t r | Pi .'. I n I ■ I , Sr l.i.lli- Mm 

"■ lill’ElijMETHH: iOutsIdi . ntiiEe- fiery 

thousandths between IV?. S Inrhci. SJ.Qfl. 
A* r L’l* 1 _ h :| un , w p rlHcric I d tra nlcn e, L. L 
Ml)TlP U E HT.d t?aie orer 10(1 Use 

UIeecI or FtoYC ci 1 1 In cur, 3t Inn'.vlte. ei^>- 
iLartlrn-:, ln-(nirlLong onr ilallar, IS Service 

Cu., PH, Hcl.JInp, Calif. 

tin: Sarin;. Nr. l great icitaatlLin. hul 
trey p mirl Lc ul Idea, tried nut and ImpruYcd 
two ynara. Ip sarp '2'^, ga-iollnc un any inO-- 
tor. tknd Si Ur and gel' tunplJei and InFtruc- 

tlnris. Bo I m er, Dulti a rt.^Tjej aF , 

TJCMLKB Tlrnkp alien anil etiasila to or- 
tjiT- Carey, Palmer. Man. 

DEMONSTRATORS. Comptemof. lent 
bench, k-hoEir hsttery eharser ar^ welth-f. 
Guaranteed. Trlid and Ifrmi. Ken'i turnip - 
iui»nl lLiehan.Ee, It'H M-7"iS, Troy, Ohio. _ 

USED A itEO part- St half Price fer all 
ear*. Century I'ji-Ii Co., l7li LiHyrtlo 
A«t, S6. Louie Mo. 



NICKEL PI ad rip oiultn. 'Einneft to ycKir 
i-actf rj. No lanfcs Uifd, tliou^amJj ln u-e. 
S3. Oil prepaid. Gunlueffcl C" 0 -, Ate. J, Pe- 
rot u t. III. 

TIL \ i ] AJI1S , 4 ” ip; r — IS 7 . "4. C n dereant Itcn 
tlfj.IilJ. Plans, ul Lilly Hk. hetut- jt.lill, 
Mioror’irlt, 12321 Turner, Detroit, Mkh. 



A- C. AUTC CeNERATORS 



TWENTT New prac-lkal rliantn ■‘nr auiu- 
mobJIo genera tor« Sc-c rsur advert I'ei-nem al 
bo to si of pays' 1 Aiilu I’mhei, Ine. 



TO fl TOFIO OWMERS 



FtlHU Owners Ftnp Ibal TTilninj 1 ! fhallei by 
InHtaUlnp ItTTilar'- Ball SUhu, price iGc, 
Ank ynur auto ‘■Lmblj' -ture- or write (ur r - 
euliir. Nic Breda P* Hon# Jlfg. Cd. Hm:Ji 
la Land, III. 



MoTO RLVC L E &, BICYCLES AN O 
SUPPLIES 



REBUILT Moiton yi Eoa. All makes. New 
and Uied |k&rt^. Hitiert r*-[mlr wnrtt by rm 1 - 
tary 1 rained inerhanlik. (Ym ur- the lutlmr- 
linl llirkt'-Htlkl^n dlatrlbulara. ih'nd 10c 
Tor IimJI"LLh. "ill L, 13th , 

Kansu C lt y L M r 

ATTACH A rieetwln* mofrir to ynur ld- 
ryclE. Hide Iflu tulles per gnllodi— ail mllei 
per hn-Ut, Kokily in.it ui It lI. fluarantreil, 
Write for t-lhular. HnlTinsn Enflncrrlna 

i 'cn .] 'un y, jnni North CYaig Sc, Pittitmrgh, 
Peiinnykanta. 

CLOSING 1.1 ti t all UkLiJ tiiiitorryrle* nnil 
part's Sii'.i' up to on yumr repair bill, 

I ' - L-i I i iiii'luhi- . Sin anti up.. DJluc for [i.ii L . 
Tii]-;i Yhktiif A Cir1e_f*p._.__Ty1>-a, O^tlahOrai, 
PllWKH Yuur bikti with low priced SnenJ- 
Iblke Inotrjr. AlimH in r.nt huur. flglily 
mllff Id ealKin. Thirty mile* an Cour. Free 
redder. Guaranteed Outboard Moturj Carp., 

Udif N. S i , \TLiuii ukei- (VIh. 

HKNHLItSON, Harlejf. MdlUC 

n f’c! uairtfi, alloy platanf’. cslal- aue and winy- 
pin me. BalEalt, 1 1 1 > Cbrstmlt Sim I, 

SI’. I pni lj-hjo. 

M I I'l l Utm I ■[.!, 1 5 j r jj : i In ‘ Irnku-t C r j : ■ - . 

Iiarcala lhnt| far it amp. Matarwli inen- 
p isr 1 1 - ■ ■ lUn-he-tiT Harley llutlrban Carp., 

1J!> tVe-l MiLlh Sr.. Ilnidifslef, N T. 

PINTV Hrcojii tit ItinrEl irurtOfi’VrCe'H, Nimv 
and n-ed parra tot all 1 :iBk,e; Whlirnti'i l|(v- 
lom'elr iY Hgnply Cu. p 1111 SouLMteKt Hb d, 
Kjih^ii l r |ty. ik 

SEND Hr For ItlimfriHril need Mcjtqrn-le 
eatalug. I.ir^e attH-k. Itariralnc lu-Uun 
p.irls Aereh-urSea. Indian -Vluioftl'elc Sain, 

KHnvgg I 'Hr. 41n. 

MnTOItt'TcL EM— Dlrart to vou. at ri.i'k- 
liotltim irlmlflinle prfOC Ibii-ntl roadt* - 1 I 
and aniranteed In a Lain, Harley i, etr. Srm,| 
]4b 1 lm hi Y fur ’’HafituLHi llullerln 43." rriic 
i.l nil It Irk < Co., 7 HU CnmnuonweitCh Atenue, 
Boston, Mau, 



MOTOR llleyriEi HYi). motoreyelfg 
5 Hi.iMi, new cord I Ires 1^41'p, u»m 1 Uri-*, 
12. HD. Bleyelti til. HD. (llkyrlei Urt two 
lip. 1 ("<m] motarryele parti, whaeli Jl fHi 
Chains (] no HrtrJne.t Slii.iiir Ed lij.im. 
FrUuir -1 i v iMf. nit |ijtU, llalloon tired 
wheel* fur hoy* autui null Ilea. Send (Sc. 
Price Cutter Dtalmrr, Kuduner, N. T. 



AVIATION 



LIGHTPLANE Design — Apnroied rsprrtf 
Fire literature. Ivor!'. Hn U-U, Ml. V er ■ 

non. Illlriol*. 

N1HK llnuk "Alrplanti and 11™ id ply 

TInTJk,"' ls j I li lj- 1 1, milk trial itlliirTipUnn. 

Send only ’Ur. AmrrLi-Hit Frecjuan, lioi 

lKuri, (Ilfthl, Kannaa. 

DON'T Buy anythin C Until yon art' Hrl'i 
193' aviation catalogue, Send Chin diuu' 

Karl Ort. -HDD W Ponl ar, Yor k. Pa 

N H ‘tv 1 A^rSplaiu* i. fltiH.OuT iiiutorr, (Ill.SS: 
prvpelEerN, 12.hU. Sen i.l 2r.c for ilntjL, NsE'i.-t- 

mailiitt, tilbbn. Ft. Worth. Teia*. 

GET Into avi it ton. Air tr^miporl pilot* 
get up ta J7, fuj H per year: mrchanies, i2„19n. 
Learn at Ihi- ifOYernniPTil appruieil irhael. 
H'rLle for rornplete InfarmatLon. BCat'e a:;r. 
Lincoln Plying SelmoJ. 20114 A Lit raft I'tnild- 
_(ng r __ Ljnroln, N e br. 

UHMJNliKli Young men lntrre-|ei| In rn- 
1«TlPS Ihf Held nr avlatldn n (imrenUfei. 
lYrltf. fnelonlna m'airip. UtuHniilt rnlver- 
ral A i Dn I mil ScriUe, K-I32S1 Ardumrc. L(- 

trolt, Mic h, __ 

AEHOPLANUffl, aiOtehnirkUden, Culoml 
raialog 3m (toiled World war ■urn plane .nm- 
lull I ri ill' Up UtaLIrd 3r. Ml.li;-! Car r Lin I 
SI. 73, Nntthrup Acroplani! Co., Jllnnriip- 
olii , Mlnnnait. 

31 1 ‘Nil J E J-.-l> AltpUnei. mriiupi $Ul up. 
Dirertory prMpalil, Lied Aircraft l»l- 

reeb'-ry, Albrn^. Dltio 



BATTERIES. CEnERATBRS, ETC.. 



JailSIlN Stumue liatteriei fur pmver and 
li tfiltlng fiparhlK, ItfClikfH VJHIf uM lead 
IjaiErrles vi Hh the FldLsnii. Hu lit like a Ijn- 
111 - -hip. Non-ar-ad. Non-n.irro.iUe. Jlucep- 
" luhully line life. Liberal guar anteoe, 1’rne 
tltuv crated literature. Nee lay llattery <'«u- 
jvarvv. -62 SCi'illug tven u e. Ynrikcr;. N, Y. 

IK MM Kite I t I, Bai ten ulmiKen 1 2(3 *ulo 
haldry fiifiiirity ■ ILiiiLL and sell. Eduiia 
| L OIL lYin'f, i: left lie <>,, 3290 Tjretnao, 
Dflrnll. 

|ll*tl,P New fiTiaiiahl. aulnrunthlle. hut- 
trrle* from ohl. lYitleutiin ICitlcrU Lain 
eraln r l e*. Kt. I' h u i. .VHmimniB. 

1'ii.nFlT Hebulldlrg hatlerler. Make vour 
o-'in pEatei- Infunnai Lori £> i-r-inj, Wind 
i.iiurr bn tCrrY >huTiref plan- 2-Yc flrneral 
llattrw J^FVlCf, 7 KM GJeriwuOiJ,. Minneup- 

GKNLftATQR PfiHpalloa. atiierily dn- 
lyiUiJ at factury idiru llddn. Ft. XYurl.li. 
Tela*. 
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POPULAR MECHANICS ADVERTISING SECTION 



EDISON Storage batteries lot all type* of 
lighting systems. Use* m> *<■ Ltk. Odwlt^ 

l-tfnji Life, Ou>r»t«d. Generating gplAij'l.i, 
motor bargains, Free irteresling literal ure, 
lev .^luim Cumpgray, S3 Waablngton 

ACC-. iJAFlIjUTl', i'OJtfl. 

ELECTRIC Llahti— IVimJ driTeu — Va is 

build them. Write Wind Motor JO leu trie, 

BJdroj. Mont. 

KTfTu) Your iCJertfFliiaPi ehim vi'tih 

WHehrx engine, automobile generator. OptT- 
tVec lights. wither, refrigerator perfectly. 
G j£ monthly. Particulars,. Battery La bora - 
turlci, Ht, Paul, Minnesota. 



ELECTRICAL SU PPLl ES — EQUIPMENT 



FREE Bout "Eltdrii; Energy; Whs! It 
Bora/' With G-JiiouBi trial subscription. 
Send Only jin' American Freeman. Itui 

3 H-n J J Girard, Kansas. 

Itl.lLlj Your own electric refrigerator — 
or lu.Llii fur profit- Low coeE. New manual 
expLain* theory, cuntlructisn, operation, 
f-ci'.i i i-o of iupplles. 43 ill u Strattons, fl.lK) 
fo-tiidiiJ. L. It. Wright, JSin G27, $ West* 

(S3 SI mat. New York Elly. 

LLElTKIEaL Experiment ai laboratory !:Lt 
■ — L’ontaina ftllernating generator, small mu- 
ter, in irrophono, IranF-formcr, polarized relay, 
toii'ioiiicrs, c I e-dro p] aling chemical, carbon*, 
electro magnets. etc. l ' tnila L il i SI Sfirrei com- 
mercial apparatus, Wei gilt Hi pound.,. Lab- 
oratory makes, arc- fur nj-rers , s oertt detects- 
phone, search linin'. exleiuiflii telephone, 
generate* electricity, *Ec. Complete iBit ruc- 
tions. Educat tonal, fascinating, n ■■ p-r ill . O r I sc ■■ 
Inal coat 817-75, Wpenial bargain, 12,73, 
Other bargains, Rtainp for fata tug. Elec- 
tric*. I Rate* go Gotupu?, Bos 524- A£. Lin- 
coln, NVhrask*. ^ 

LARGE Powerful EtooiUight*. i*u(tehle 
iila; grounds, caa stations, etc. 88,50, Rur- 

jilus,_ No. Homan, Eh If ago, 

INSTRUCTIONS: Gathering data and re- 
winding motors, SI.OJ complete. Jlno^Eer 

Servlc « | Co. , Terre Haute, Indiana, 

INFLATION, Wire. varnishes. suppllti, 
etc. So EtaiQp for butletln. Auto paw or, 

40K-R llai'FiO An,, Chicago. 



WELL) INC ANP JjCjLD E Ri NG 



?(tfl AMPERE Welding genera tar. Fine 
arder. 815(1.0(1, Wtlmul Auto Supply. 1970 

WjllnQl Kl, , ChirHFO, 

ARC- WELLING Outfit fl.25, Weld fend- 
ers, brace i solder. La now, 4 JUS - W , Warren, 
Detroit. Stamp apprcclated. 

WULDlNy Aftd lintlnt oty ■acetylene 
eauipnieot, new ami rebuilt . Superior Osy- 

Acct yle ne OoiiL^tny, Ha n> 1 1 1 net. Ohio. 

ARC- WELDERS. I nd mitten*. drawing! 
For litres typer. 53c (rolnt- lltldoiait Kngi- 
peering . 4 <9 IrrJn Are., Kochedcr, Banna. 

PbACTICALi 155 A oin. voider made from 
f*nj| light plant generator. amali r ash out - 
lay, gel* ilao Joh done. Blueprlnis, Mteclfl- 
NUMi l-y.flft. City Electric Stiop, Snyilcr, 
OfeioJiuna. 

DE MON sT|t A'h ] it s , hiMirlc ire written. 
Mortpy-saring prices. Used by the gorrrn- 
incnl. Trial and Lfrrtn* guaranteed. Hobart 

W>lder3. M - 753. Troy. Ohio. 

HCir.D 1".(J Amp. arc irelder from Dodge 
generat&r. Blueprints 51.30. ^'Dunn." Rax 
314. Klddlttawn, Ohio, 



EMC I NES, MOTORS, DYNAMOS 



Liau NEW Gemn-M Eleetrifi *4 buns, llfl 
colt, KjO alternating current mcttrira Em.IKJ, 
W’llmot Autp Http ply. 1$70 Wllutut. St., 

Chicago. 

FIV I’ KVA 1.10 roll alternating i'enera- 
Ibta |SB. 50. Other sizes. Cdsiverf ers. :nn- 
lora, ERte+fi City Electric, 1730 Grand Are- 

nufr. Ghjrairo, 

GUVERNOBS Corn ml auto engines— ati ■ 
tEonary or portable power u*cs. New hig 
discount. No ra.ih down, Special foreign 
terms. A cents parted- C*ndea- Smith Gor- 
etnor Co,, 215 North ,Lq* AnsfEes Bt.. Los 

Angela s, 

WINDING Dati. 1GU AC [ODtura, varioua 
hnrsepourci- and valinge, 81.09. Motor Data 
Cfi., :H>D^ Mon™. Kansas City, llo. 



MACHINERY— TO&L9— SUPPLIES 



LODGE £ Shipley in he. qulflt 
fhange, good rondltlon, pric e 5 D 5,03. 2" 

Peerless u'lUtor driven henth tii|34 imnhirif , 

{ 100.00, No., 00 Daald fll Indtr grinder 

I75.00, All ilwa of iwjiiiLite iMli, Sffltl 
for eaLal^guc Biting other bargains. Terscu 
1 1> ault. Clnrlnnatl MurhEnery A 3 up ply 
flninpany, 27 AVest Second SirWh, Clnflrtnati. 
Ohio. 



ELECTRIC Drill*. Brand new, 5"i,95 up, 
Dnaerlpllorti sent. Shaw, 111 -A AA'Lruheiter 
Hi. . BoeHmi. >tasa. 

8^0-00 KLEXIHLB Shaf[ 5 IS. 30— 
puw-er, Gmifti its' 5 ft. long. UulK-rt, 3 j15 N. 
sef ig .\\ c . triilf-agio. 

LIMITED Guam ley. Genuine 1" mltroni- 
tiers. Brand Dew, firailtlalrd in thOUsandLllS. 
AeeurEte. ^end money nriler Si. ill plui 13c 
pon-Easre. Bradley Mochine Co,, 5501 Ep- 
Morrii Itpcl., Di'lrnii. MjiOa. 

BARGAINS. DfmonsiTfttors. elect rk arc 
n eLders. gitaTatiLaed, 110 days trial and terms. 
Write Ken' a Equipment. Hfii M-754. Truy, 
Ohio. 



BOATS. GUT90AHD Mt>T0«3. ETC. 



CI'T-TO-FIT Ka^Rk=. h uineei. t'LfflS up, 
C at aka fur dime, rcTundrd u ith order. Boat 
Klifrn. 7:i7P, Gfffinlik. Da. „ . 

DETACHABLE Cajnas top fur joaior or 
raw beats. Flans 50r. KLng-sburj'. 485 - 83rd 
Hi., Broofelyn, K. Y, 

TWENTY Mile oul board rarer romp let b 
pinna 2.7c. Free hone hull ding catalog. The 
Rudder, 15 Murray Slreei. Nere York. 

CLIPPER Gui hoard luotgrt are rrtMI- 
■nendhl. lYrw^rful, stuiily, dependaiile. Guar- 
entefij. Write for ftrfuiar and dealer'* price, 

1 1 1 iiTi i::m Eng I fleering Company, SOU North 
C^ralg ^l._ L ritjsjjurgh, Pr'nna. 

Rt’lLD Your own hMt and save fud. 
ns deal^m. send lot for liruuk* 

llaat tip.. Inf.. Hpi K-gfl. r Bagtnnv. Mleh. 

KTACKS — Aluminum fthipowork, Duntturo- 
proof iteeleoat hull, Nun.- rum- 

fipaizahle. Boat's and hi! a. Ebiil Iralnr^, 
Ki-Bisats, 9523- A ThrLllonn. Chtrupo. 

FROFtLLERy, Stu ding buifa, gear 
tuiiiips, hea rings, etc. Win. Baker, Fond St.. 
flt|lncy, 

MAfiE Camas canoe. It I u rprlnl 3flf. 

h>c?htt-Tfn, It:]], Brttthlt, Mich. 

OUTHOARh Fnrla^ — New or tlted — All 
— Wlmt do you need? Crandall-llkkg 
Company, 732 Coimnanwealth Atenue, Ho— 
ton, Misj, 

BDaTh, Campi, motor camp in®, trailers, 
eutdoor sports, etc. Send fur list uf airtelil 
huolxs on. It's free. Popular Aleolianics 
Press, Emcd C5j, 200 E. Clntetlo St-. Chi- 
cago, 



GUNS, FISHING TACKLE AND 
SPORTING GOODS 



INDIAN Park labels; Hudson Itay hlan- 
keti ; sleeping hags: eOimia,'FCS ; knives, 

IVtilP for CBlBlOgur. Howe Fur Co.. Bus F, 

Coopers Milt*, . Maine, 

MAKE Di psics Tor lire or sale. Free fold- 
er, ft cad lug Instrument Co., Rdi 7 A, Bead- 
ing, Pa. 



FIELD CLASSES, TELESCOPES 
AND MICRO SC OPES 



TELKSCOPBS, TtEnpruLars. mlcrwcopes, 
llhrgaln ILt Free. Tecku Opllral, ETinston, 
Ililnftis, 

MICROHCOPE3, Telwcopci, hi noeu I ars. 
America's lowest prices. Dpttfut ntata* 
free. Tinnrnirape Company. S34 Fifth Ave- 
nue, New York. 

SIX Inch reflector flilrannmlfaf fek jeope. 
If. 17. Bussey, Atlanta. Ga. 



ANTIQUES, BELICfi. INDIAN GOODS 



15 ARROWHEADS, Sfalplog knife 09e. 
Snearbrad, lancehcad, bird point, ah Inner 03r. 
Ph»tnlUt Hir, n»h|- Tf rlkc, Hull and. III. 

BAYONETS, Helmet*, medals. List jGc. 
rijire, <170 K 12. R rao klyn. N. Y. 

INDIAN Relks, flint artnwiirsd, Llat, 3e. 
Fdwarij Tiiwnsettd. HeLniont, 

INDIAN Itellrs. Bead work. Coins. Curl os. 
Catalogue and arruw, be. Vcmoa Lruulcy, 
Northhratirb. Kan = . 

ANTIQLE Guns, Indhin relics, Ll*t Ere 
cents. Lttner Ellis. Weliittr Grtrtes, Mo. 



TAKIDEGHY 



TAXIDERMY Supplies— Qua lily arMflrial 
eyes, teeth, genuine Jonas head form*. Tog Is. 
materia ts, etc. Esery thing fur the progrey- 
alre taxidermist. Send for big Illustrated 
catalogue— Free. Jonas Bros.. 10 ID 1 Bruad- 
way, Drm'fr, Colorado. 

LEARN Taxidermy. Fite nurset. Blue 
Heifer Taxidermy SrhaoL Lemon! . IIL 



DOCS, BIRDS. POULTRY. ETC, 



INCH EASE Poultry profits. Thousands 
slu'ce^fful u^lng proved methods uf Harry M. 
LibiOfl, Ibjuou* auifiorlty. Amazing home- 
jttUnly eour-^ tniltts yu>h Frro l?t>ok cxplalna. 
Writ* LoilnAr National Poultry I nit Rule, 
Pent, 15_~_,_ jtlanis Center, New York. l 

COLLIES— All klml* and colors Semi 
fo r li*tii. WhoEiaont. Miyrdkello. laws. 

POULTRY TfLhune— Loading poultry mag' 
tfine, Fire jriirs 81.00 ; sll months trial 
H(c In l". Poultry TrUiune, Dept. Ct-93, 
Miiuiit ilwrli. III. 



BEAUTIFUL Pure white pollen dug*, 
Antonia lirnnels. Most. N. Da k. 



ROOTS, HERBS, TREES AND SHRUBS 



SEND For Shi* itin h ittttg nrw "TlerhalPL 
Aliuanae."' Interesting: IniLroilh eT l£du- 

entlDDsll Contain* hundreds teded reripci 
for old-fsshloned homo re median , ’Sites ami 
herb tea*. Beautiful natural colored lllua- 
triitione herbi ainL rdunts. w>g(tii-r ForKaKtt- 
Wheit to plant.' and h arrest, Beot lii'hlna tlays 
nnd l)a Lis, Recipe* For cooking and baking. 
W Hglits and measure!. Bigot of the moon. 
Historical event*. Valuahle lnfu,ruiu.liun on 
poultry and building. Many other great lem- 
torts, Only Idr poFtpaid. Write today] 
Botanies^ ill West ltJth St.. Chletgu. 



FARMS AN B FARM LANDS 



53 At'ltK Lakeside farm once *old at 13339 
equipped; on gflud road, fn) rctti level Helds, 
wood and fruit) v,'eiLk«R S-XM» JiOnm Over- 
looking lake, hip-roof bgrtL 44iI8. 1 mured 
82175, I 3 rice now only 81753, part rath; 
pg. . 4(5 big en til tog special bargain*. Write 
today for free eopy. Strout Agency f S55-P 
jjh Avc., New York City. 

INDEPENDENCE. Mnyudly aisured. North 
3>akutn. M IrmtSoi'a, Montana. Idslio, AVash- 
InytOt), UttfoIj farmn. Bargain prices, easy 
rerms. Descriptive lltotalure, impartial afl- 
hii-e. Mention alii e. J, w. iiuw. ih North- 
eni T'acifii- Hallo ay, St. Paul. Minn, 

FLORIDA; 13 To 40 acres; romhlnallon 
land; Fen re Hirer country, Florida's best. 
Yernu, F inter' I Florida Farm*, Orlando, 
Florida, 



RENTS And prices are low In Minnesota. 
Narth Dahnca, SlorvUno, Id»hb. M's-lilnwton 
:ind Oregon. Farm* large Or Email near 
lakt'Sj streams, famt*. Ijivt ratea. Free- 
boat. E. C. Leedy, Dept. fl.H* Great N'orth- 
erh Railway. R[, Paul, ^linn. 



I'i DOWN, 85 Month Ly, 23 acres. Urark^. 
8103. Fsihing, hunting, trapping. Hlihlmrd, 
S10 Grossman Btdg,. Kanaai t’lly. Kh, 



PROFITABLE OCCUPATIONS 



RATSE Babbit s for us. We pay you up 
to 85,03 CHch, Alio put you In touch with 
marietta every where. Large Illustrated liouk 
and catalog; al^r? empy of the American R n li- 
bit Parmer ami inortEldy nurittl bulletin 
showing names of buyer* 3d ViriOU* parts of 
America who eonrSmmusjy luty all rahhltl 
offered them All for III cvnts. Aiiilreig 
Oitlrktor Hntcrprlss Dp., Bax 10, Hu Erne* 
Park. Mu. 



IF Int-er e-Sled In Tilting frogs we guarah- 
ten it) save ynn money . Head 10c For ILtera- 
tuce. Amerkan Frog industries, Bayne, Li, 

PROFIT And nlcHsurt In taitdcnny, t?Ora- 
plate girltk r»r I he preparing and mounting 
of animate, birds, il^h, reptilrs, etc,, for 
limne, den. or office. |1,05 tHKtpkid. Papular 
Merhaiilci Preii. Room U3o. 803 E, Umitliv 
St.. Chicago. 



RAISE Angiirra wool ral.ibhs, Big profits, 
"oot bring* |.;t to 8 If lit, Wool sample*, cat- 
ologue 10c. Clay Farnt. Rhatun. W*^h. 



ROOKS AND PERI0D1CALB 



SEND Poitcard for free Lilt to Blue Book 
cal a log. Thousand.-, of bargain!;. Alare than 
lt”)0 hooks at 5c each. Address; llaldeaian- 
Jutiui Co., Box 20 Id, Girard, Kanuar. 

MCDONALD' B Electrical dictionary, 19L 
pages, etoth, 21.50 prepaid; lafeit electrical 
dictionary: needed wherever elect r Icily ia 
uifd; dlscotinls to dealers. Meador I’uhliih- 
lng Corapany, 473 Atlantic Are., Boston. 

"FINDING Gold Nuggets," Book Mud- 
ing K» map* with Instruction* 21-30, Fine 
Art* Engraving, 4 Id S. Dearborn Hi., L"hl- 
ragn. 



TH0I1RAND3 Uf old magaslaej. List lilt 
Seeley fieri ice, Jennings, La. 
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GAMES— ENTERTAINMENT 



PLAYH, OpcrrrtaS, IBUStcgt comedies, eOht- 
t-lrie Eirst- parts wish aung programs, 

MmklU, l l skits, vaudeville flei*. m on slogs, di- 
si Intis recitations, jUf Chile i>?nys» an*i songs, 
musical rK:i 1 1 In* s , cnLfiLiininrhll. make-up 
goods, Catalog feer, T. K, Deni sou &• Co-. 
ti33 Hu, XYa.Ita.Ol, Dept. 11, Cbicapo, 



MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 



EE A mauli'inn. Lame profes slona 1 magic 
catalogue of intent tricks 25e. Irelarid’s 
Magic Factory, 431 XartJa Clark. Ctiieapb 

ItHnola, 

it CAhl! Trlcka He. John McCormick, 

llBKrl Street, Nciri rat lr^C grtjL 

VALUABLE puzzle conkst* 

solwr. 5,000 111 fhii hell cat dfifinlllnnK. Jl-00 
p^Eiialit. Clrcsswords, lteg., Huntingdon, 
Pennsylvania. 

250 MAGIC And caF-d trick t, oiplained, 
Il histrnErd, ?:>!■. We la*. Boi 153. Chkagu. 

ItriOFCil. Novelties, Inrrnsr, magic, 

esMi-Ui. Hnnpleti, catalog 10c, Morrelle. 

1 "jit - N fil'B te. Ch IcaKtm 

MAGIC Catalogue 20c. Lynn. 105 Beach, 

Oi'iiL it, Jersey City, N. J. 

LARGE Professional wiggle riitaioguc, 25e. 

Holden, g2ti VY. 4'Jn-l HI., New Yor k, 

AMAZE And mystify 5 Fool your friends— 
he popular. South's 1 stuck! lint m ante, puz- 
zles, joke novelties, "ISS Trirlis," 10c. ''125 
Card Tricks" 25c. Bend stamp f *it iHuslrnt- 
( i.l calalogiuC, f.j Se Douglas, Slat ben A -5. 
Halits, Texas. 



FOR BOYS 



THROW Curves 1 Star as hitchtr on inur 
tcaen. Tricky hurling will F-urprlsc tlk boys. 
New topyrlih|e4 hook: trill t*i<t!j how bis 
liagoe: * da it. 1 1 lu^i t u r r 1 wiUi actual phn- 
t graphs and diagram*, Bent postpaid for 
25c. C harlc \ Fa,u I s en. Ml mien, Nebras ka . 

FlNG KE PHI NTH — Instruction! fur cUhlntf 
on ntrtiil Identification tkgH (1.00, Instruc- 
tions For finwer print I dent I lira! Lon cards 25c, 
AUnncttl Science. Rot 152, ALtadena. Calif, 



STAMP COLLECTING 



UXUHEI) J Uhl tee. All csloiki. Canada 
set complete 50c. 50000 varieties In stock 

jil! ea*intrl«. 100 different HrLlieh colonial! 
,50c. Send stamp far bargain li’ts. Ontario 
Hi amp Co.,. _ lt> li i 1 L T i iron to, t'aniulfi. 

FREE PrlM with every -CSotrl Nugget lot 
At ten rents. United Stales, foreign, coin- 
mtiooratlvo, airmails. dues. SurpriaM. 
You'll he nutted. 3 pnrrlia < e In hulk. iflaK* 
into lals, and. Oh Hoy', what nu receive fnr 
jnur ritwicy. Wrip dlisi l ■ Enclose stamp. 
Prize free. Tlie Scamp Mine. filS Ea^C 4 j E h 
Rtr cel. CMeaBO, 

1 11 K N IN Y AppravaTn by rountry: Idl'd nip L*- 
rhaitfli 1 , Mo nt y 11 te. N. J, 

HOY A Xuiie s I,, mi li (0. in Eip liiproval 
jiltiBn is, "Jewells/' 1 Titifniijiia, Penns. 

HEFT ABLE ColLenitnn Including: airmail*, 
Tahnanyllta. Kewf uund tarnL Gold Cnast,. 

ClLarklwtl, and IfliM Ol her.’ — nnlj 1 0c wLlh 
hary^fin appntvtk. LlK*» BEnhipeu. ? 2 B No. 

E : ri l-i- i unnt . l_,:n Angeles, fa Uf'u rnia . 

27, PI If KK KENT Jipun Ik. 50 I Be. Hand 
r T (K;feoH. FflCiriljll! Eon , S [t>. 

I’HOOSE Y Dur prcmitirniH \ Junjfle stamps! 
A ill nml’ Bird! Airmail ■ Trlanule and map 
sunipHt i J tck any ten rroin nur- hlii approval 
lalaetloni. Incttei Ge [icutAge. SEanitt Im- 
imrlera, Alt run, tHijg. 

20 DIFFERENT United Slates ittiqpi, 
Crate log value 75c). 5c to ipEirova] appli- 
cants. CiTErfnlff'a Stamp Co.. Mantl, lilah, 

r SITED' States : 5b different 10c: IIP 
different luc; I Intperforalei 10c; Park |m- 
prrtorales «raipCeLe “5^; St)0 assorted Includ- 
ing rtifii memor a t'l t e s 20r. W’hoEesaLe Stamp 
Mart. .BtPNti Lake, Iona, 

imiTian Turkisiarnja — Also cunns'i, 
Moutesflilo. Nlpereouit. Ultailtta, ]>Jfl<nutL 
KmatkirLan. Ivoryroast. Uhanfi. {tvntikt 
eol lectors need. Free for 5c [MHtApe, EiMpIre- 
vtU'ilMshop. I lent. I'M. TctimI’h. 1 ',nr.i..La. 

1x07 NEWFOUNDL-\NT> Commemorative 
— sijperh mini C*Wt mru:iifinora(3Yt- iclllne 
everywhere for at least Me. Aha — ItrunrL 
Turks t’alcoi Islamti. (5 U. S-, and Isiiprr- 
Tarate ''Park.' 1 Everything only 5c to ap- 
proval applicants. Extra! Genuine flactep 
freo wfirh eaj-h order Viking Stamp Co,* 
On# ffansdn Place, llroehljn, N'. Y. 



KA1LE Be las fie KlnR of KLnp = . Ethiopian 
Emperor, sernea fruru hi* tloinuin, ptuwJinf 
Elger.i, irttndcrous rid twH'rion . nnfalnly os- 
E-rlehet. gentle eLrafTcs, graceful kudu, are 
shown n:i valuable Aliys a In Sun set in Mid- 
west's Mg packet different scan-m* from 
many COUrtirles oniy 5c to a|>p^^^ai aiiplleants, 
Midwexl KynLlivaii, IhiS 01-P, LIpwoijlI Sta. r 

Detroit. _M i j-hj 

MOZAMBlljCE, Jam a lea, PortugaX Brit- 
ish t.'iilcHLiiilj -ll'i diafcrcnt, «r, Daimw. 

Ih'fnat Park, Califor ni a. 

WHOLESALER "Jfiixt ihjuldate surplui 
stosk ttuis'kiy and thu *[■ ly. lotlii well a? sort- 
ed I’nltrd States, LSSl-lDiS, 50 vnrlrtie* 
unpirks'sl. 51 . uu. Ilajrdall. 4111 ScuIIl Dear- 

Imm, rhls'aj-'O. 

UNITED "St ales! Heasonabie to seriuUS 

Collei.'lnts. Tt'ii H it5 . M inneapolis, Minn- 

FREE! lutl Different stamps wiili ap- 
|rrava L|. Por-lage 5c. AJaddlo. 15~»p Carroll, 

Bt, Paul, Minn. 

t’HKK ;',(i 1) liferent stamps to approval ap- 
UllCTiilj, jfiiyl, 42 Cornhlll, HpsTpO, Mass. 

VfjSE Oaheetors cun filler future valuel 
Particulars free I Teegct, StaUun 11, New 

York, 

DIP’FERKNT 11, S- rtiiunaemorallTes 
only i-'ir. Bui nda ri ] Salea, Harlan* Iowa. 

BLR PRISE Stamp Hsomueni: Ships, 

iinlmaJa, He; approiala. blvtlinlrm, Ful- 

itcliin,, Lai if- 

50 DIFFERENT HtauiPi IX with appruv- 

alv, . W\_Kfy« r, Irr ingc on, N. J. 

PHI I, ATEi.lt’ M4ll iJe. Hr mail 15c Imu- 

ilri'd. LUhilti Thr u sh, C l evg] and, 

GIGANTIC Collect I oh nj>:mtln5ng stamps 
from fifty different countries only SOe witli 
approvals. Wilkcr, 4T1, H'ltnifr, Log An- 

eelat. Calif, ... . _ „ _. 

LONDON:, Hcud 5Dc in Uhu*#d l’, S. 
xlairiiii for rnasu lileent InlhtdlldWV iixgort- 
meat foreign a tamps wOfth ten time-, this 
amount. Stamp r arc cheap in London. 
ISIleRkl, ^8 -Myddlrlurt Wij.ua re. London li. 

C I . . E ngland! 

A rslil Itjrgjin — .\J] Tor only 5 jc. filainp 
allmiii, provEding spices for stamps with 

7th) ]] Lustrations, packet of 5uu iJiSTcicrit 
id uni pa, 5(111 hinges, and ntllllmetie ulcii -ure. 
Free with eovtL order our painpltiel uhlrh 
IfI I* "'Hucv To .Make A Stamp Collection 
Properly,'" and our price list of alliums, 
supplies grid hundreds of bargain-; In sets 
an- 1 packet;. Ciuccn City Si a in p Company. 
JloKiiti MH. UUf Race Street, rltnlimatL, Ohio, 

MALAYAN 59Q ILOtl, ClicalikEmdieiv. 
7D Ir ving R n^d. Pt-uanu. Wtraltv Beit lement *. 

200 MIXED Slumps 3e With approvals. 
Takinta WtaniTirj.^ 'flkiii ia, AA'a^ h loc i go. 

I BETBl GciirKla, iunan, Itu;sia, Hou- 
IflAnEi, Approrgl airpllrants; onLy, 5c. Butier- 
Clure, Plain he Id, New Jersey. 

BARGAINS In <HtC efpl; apvnf«al», ti 
Btr^thcHTw Ittiil., Toronto, tlaiiinla. 

BJIAUTIFUL New GiiIul-d Bird of Fara- 
dlse ii Inna il, snviaLVcFl stamp, UauElbar, B-iam 
nirtnall, cte., ino Europe! in uomicr packet 
40 (liffircpt Miirjips. 10c tu auprOval appJL- 
eanls. Bargain Co,, Boa 5'H", Station H, 

N r ew YnTk, _ _ 

SC AllCE Spilfl and Chile airmails 1 High- 
ly p r i j. i ■ J Biulij anil Chile airmails; ai-n 
scarce Abysshiia in line packet uf til differ- 
ent stamps from KLain. Ecuador* Andorra, 
British and French Colonics, etc. r and 911 us- 
tiat'ed lists. Alt Tor 5c to approval applE- 
rsnts. Gulf Slarrip Qt, Dept. 45, Collee# 
Riatjgn, T^vaa. 

FREE To applicants for my low price d 
foreign and United States approval a a packet 
of ItH) different Itajnpx. Da^ld A. S«tni4n, 
Konth MounliLtn, Franklin ruitnly. I'l-pna. 
I'KNSY Approvals, that satiety, Nell 

Gropherg. Bo x nil I 1 . Phi l a del phia. Pa. 

CANADA CalaUg only Ulr* with -1ft (Jiff, 
Canada 2 5 e. World speriat; — ■" tl ft fJJff, -Hie. 
HMji] iltff. 85e, 2UOH diff. (2.51.1. Approrals 
with eaeh order. Victoria wtainp Company, 
Dmdon 4. Canada. 

40 U, Sr Siiipps- Cat. tjiIvc J I, CD— 25c. 
Ray Erick, Sltrj III., IHUlilnR. Minn. 

TRANSVAAL t We include a Jtamp. guar- 
anteed genuine, from tills, distant’ and rart 
foumry. along with a ruPLplete llu&nlan Mun- 
memoratlve act; cum p let o Denmark Ancient- 
Ship set; 3 Clasiir stamps of (he world, all 
ovCf 50 years old; and a complete srt ni thn 
most historic i-suf In cii;[rnce, J T1if lion* 
nian A ssavsln at icxrt* the Sp.irb Tiiat Set the 
World Afire," all gun rani toil genuine, for 

only Idet Reason uru*., fill Nasfau fit.* 
Dep'l _1B, New York, _ 

DUPLICATE rocket atamp wallet, with 
valuable stamp*, AU fer 5c. with approvals, 
Aided Slaippro, BprlHfCtld CirdcR-, N. Y, 



CANADA — SS niflerenl mint $2,10. In- 
cluding COiiimcMraJtlvH. Hummers, 47 Blooin- 

flrhl Ave., Toronie, LahatU. , 

WEEKLY Stamp IKlMalhP. thirteun 

Hie . Stamp Juurnal, K klainaiWft Alleh. 

ILLUSTRATE^' (J- j*. List', price SDc, 
large eomplrtc tl. S. price Hit TaNBer, Hlanlci 

CillhtHHiix, ilk I" Farh IloW, N. Y. 

3tfl DIFFERENT 20e; L , |0H h" ; U.DGO, 

(2.50. Fred Dntcn. t^O 79lh HI,, Brooklyn, 

N Y. 

SEW FtnrNDLAND, li Different 5c with 
ai'iu'fjv a[.i. lludfon Co., Plainfield, N. J. 

25 CHINA Hie; all Lugfiatiurg 15e; 25 
Egypt 10c; 4(1 Japan 1 Or. Tu approval apiill- 
raiil^ A Other Stampro. llutluffiord. N. J. 

SO l "Tl 1 It lujcte ( fa 'll V Let or I a ' f u.LJ=. • . Hainl - 
lpg,r. Yemen. 15 line atatupa 5c approvals. 
T, IV, llm^on. Hj Ngsiau, New York City. 
GDMtl Over, with Fie ei.mip packet, Uni 

71, Oneida. New York. 

L'tf tl, H- leicEuetlng roiumemoTatices, air- 
mails — J Or. Sdd — 25c. Dpi 4 j 7, New ark* 

New Jersey. 

MAMMOTH Mystery packet of rare slain pa 
fnr only lit to scrluus approval a[ipLleaRts, 
also valuable free premiums with every selec- 
tion af tcrwHidfi, Dur ‘tamp-; are better and 
our s-cnlee is different. Fair-Play Htanip 
Servlrc, 1215 11 running Jilt'd.* Los Anii'k's, 

Fillifnrnln, 

M il l'lll HE Bachage! (HI catalog value 
fnr dollar hill. Guaranteed. Oaten port's, 

1 5 1 Ap ^ fowl ra Ave.j_ Delriiil. Mb h 
MS ISIFFKHKNT Hlimp* Ifpni 5D cliiTerc-nt 
rtiunltle*. OnlJf Hie Ip appum*! JiiptEtanU, 
It. h. A|1tn. 195^ N. Stanley, Bollywood. 

California, 

(JaNaDA, Silver jubllet romplete, six im 
used 53c; 3D Canada, 10 Heuya, 15 Egypt, 
all three J"c- Approvals. fftailniinitir 

sirmu o. rni'iii, l^i mdon, Canad*, 

HLRI'RIMJ Gift i with approval] — 6o poM- 
agt Weston Mahtsuci, Fovl Ivigan. rplorailo. 

AHUEN'HION, (Irrnida. plctotial cmnitiHn- 
Oral lira, .Also Other sea err islands Kin. Pro- 
vided you fle-dre a;pphivj|li . , Granddiurtpv, 
dj_!H_S.:.irli (I rail d^ l. ii- A ugi-li'-i. t]al iforriiii. 

JIL A IX Different foreign only 5c with 
aplirovaln. .Tohn.<oti, ^V. 1i>2nd, New Yo rk. 

40 DIFFERENT ffcufli and Central Amr-f- 
|cst, Including airmails, vewnintmonitlitS-s. hi- 
I'nSor.*, rHvrili’i ; 1JV with approval]. ISHI. 
t!n|-M EililanO. Haltimort-. Aid- 

2Dl> DIFFERENT InelmllDg 5D diffcrfhl 
British with Fiji, Newfound] and. Cyprus, 
■.’iinsdiin comCniuoratlves Ifle, approvals in- 
eluded. M kittle fslamp Company, I*ondon F 

Cthaila. 

BPEBlAL — To yeeure approval ni^tomcr- — 
10 different Canada 2c. Avalon HLaintifo, 

1 i.71 rt E. Kind, i ‘Id. -a go. _ 

3D FRENCH I Of To approvals. Atrld 
Fagerberc. OOi f ,ee Bt.. Rockford. III. 

FREE Gor^eoui packet including Spanish 
ilrsot. tTljjngle. ships*, mapi, and an in nit 
ataintn. Unly ,1c pin ta.ee tn appiptal appll- 
ca nl'a. Bhi'Orl d fstJimthCfi. Foivlaiin. I'allf- 

ARABI.V. Mongolia, Schleswig, .50 other 
t tumps with approvats 0c. Ransom, 133^ 
I *e>nt l ai^. Ann ABior, Mich. 

FI> COVER. Seance naval eancellatlrm. Or. 
ApdtovD. Hwirr Ruah. Pen n ing, D. C, 
GIVEN! Rurneo. Flume, Keiigh, Iceland. 
Aaortul jan, Danlih-Weil Indie; ami Jtm 
other different atunpi, aDo si>cclal g]fi fnr 
only lOr to anproval ajfplirants. Paramount 
Frump Cn. , 1225 Broadway, Ch I cigQ, lit, 

FREE! Packet catalog Ing She. 3c past- 
il gc. Apprevaln, Clifton English Co-* 
Naulrriq. New IlaniP*h1re. _ 

fHHKJ JT1XED From worbl Sl.ild. Lor-aurrc, 
lDS-p 42 nd. New York. 

FREE!!!' 5n Vftriel l(^ ti-rHhtlful stamps, 
copy big Polketor'a Migazlnr- — E^ostage, etc, 
tie. El Sin till, tVaUton, Flin t . Miehigyin, 

GASH For eommon stamps. We pay 2Hc 
each stupe present I^siie used United Htmles. 
t'alAlMt 2 V. Un1?erul. Ba* 71, Pelham, 
New York. 

S.5 CATALOG Vartic far tl. 25, 50 or I CD 
different stamps from personal rallcitiun. 

Riedel | . Grcen^hurg, I'enna. i 

GIVEN — A pteatad and Mtltrheit ppeket 
stamp wallet with 100 different stamps for 
I Ce to applicants for St up approvals. 
ELat ngcr, 7H-B-M Foi Slrcct, New Y'ork. 

l^KND Tcrt cents fur full rartieulatrs and 
sample* fnr making turmvy ami big trrl^i'- 
rcprenentlng the largest nionMsJy [ihllatefle 
rr.a l'iik i h ij, Btaipp and Cover' Collecting, 

Cary Ht., Richnwnd, 5 T >. 

TO NICE ft, Hliso, Dhriud*, ftp.. 5 cent*, 
Lufbery, 213 Pine. Middletown, Conneel'irgl, 
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POPULAR MECHANICS ADVERTISING SECTION 



VOf'VK Tried the res!*- now jset the hssi! 

'ChaJtuifc Collect |W includlnit Cape liuod- 
Iwpc, triangle, Th«a»l? aria Banal, etc-. lfe 
with auppu ;■ 3 <i . Free airmail ntlltdlrtl, AlL- 
dlUonul premium? given regular nlBlmraen. 
Harguin Si ami i Service. l^iXJ .2 Samth J S i nao. 

|j>« Apkcki, Oj El Jam! a. 

Wiiittii nuJElng alacnpH to minor 
rullfHora. Sp.m aria, 131 jA Jefferson Afft. 

Hrwfc ljll, K. y , 

UNITED St at a* missions 5Qe, Canada Idr, 
Fori'iiin f 1 . 041 IIj. Mia-skm Gs., Uli Monti 
Raid pc. Chicago. 

DEALEEtSt; HU Fag*’ Wholesale Hrtal os 
far Tjfe deductable on 13r*| purchase. Gross* 
inn n jj jtara i p C o-. 1 i>- - T p 4Jflil, New York, 

FltEK ! 3 ! Itu^la eLhnDRapblr ml'. Fost- 
aue He. ltd lif rid. 00 IF Fourth, Eayeity, 

?ilrhi|iiii. 

r>l) STAMPS Ic, A lo - 1 1 v olisolcto. Album 

3 r. Bullard. 4 -Hi Trpmtunt. Ronton. 

FREED Three sets French Colon L^a to 
peiiuua approval applicant*,. Rarkulfe — - 

feautie*, Foiturc Ju. Eunlti. CDfitrF, 
Lani’ n iter, Oh io. 

UQ DIFFERENT Stamp! only 3c to ap* 
ihriT, nl Lityttt Uadger Slam pee, UlLwiukct, 

Vvisfotnin. 

STAMP Pettier*, i'uur ill lien will bring 
wonderful tr turns. At-3 hie fur proof- F. ff. 
Johnson. Mnnaser, Classified Adverlliing. 
Popular Mechanics Mag I life, £U0 K, Un- 
tarlo at. , Cfa len t 

fiTAll PS Bent an ippnril. EG^ discount. 
Fred I [ui-y.htjg, T0I Granite? Ait.. Elmhurst, 

inilirhH. 

200 DIFFERENT lfe. Big bOft iMJ»r- 
ild t'lm 'TL Sum p, 39 Blate. Roc hester, N. T, 
HCMUlL Airmail and triangle, Beautiful 
Uruguay "flying horsC' airmail and iurer 
Guatemala triangle (smattefE In the worldf 
are Included In our big packet of 50 direr* 
'.lit stamps frarri Ainu Lies. Grand Liban, 
Venezuela, British and French Colon Lei, ate. 
All for Ur to approval applicants, Big il- 
iust'ialed list} free with each order. Write 
today 1 Mystic blamp Co., iDcpt. 80) , Cam- 
den. New _¥erli . 

A | ItM A I l,S — Elr a a L I . Chik. Columbia. Ec- 
uador r M«lf 0 ~all for lfe with double pre- 
taiiiFn penny approvals. Progress. Stamp 
frrrrlra, Fra nXlln Pa rk. HI. 

THIft Ad north £3*. If you send for our 
approval* and imy stir worth gr tuor*— large 
selection of U. H. usd foreign— reason able 
prim. Morion Jjtiiuv Co,, 1121 01tit ( 

8 [. Louis. Mo, 

UNITED States atampi— 3Q different with 
pr troll st L Or. Fe LdgnUerg. Bara da. Mkh. 

SCARCE SliFFurr* airmail. Eritrea camel 
Stamp, mint of staiiip countries, watermark 
delator, hinges, pet fora Plan gauge, stamp- 
athujEi, Jtieny irirte slump--. !k with apinrot* 
ulv. Siijn'rluf Rtimpro. Itoi S27 3, FaLiua- 
HtaMon- JjCH .I ng eleR, . Ca lif uni la. 

MAGNIFIER, stocli hwjlt, stamp album, 
hEnpes, Wawtriiark (Eeteotor, perforation 
gaurt, inimmeiresrait, paeliet artree it amps. 
I'rtrf Se with inpKnaln. At Lai ^tampco. 
Him 10^5, C ul iff City. California- 

FREE Dollar pnnfcct with pcn-fiy anpmifals. 
HarlHn. fitlQf Bfiuth Mir^bnettl. CUkajiflh- 

KlMMi ABI'bRA Bird' I Bolivia triangle! 
Pirkrl of uniHual flaiupi rontaining rare 
li(h>kabunM let nl, icarre Rallvka triangle, 
fiUjhjiH money itaiop i printed on cardboard 
ami ;l 1 h,u used os (urttnrjrll ; airmail 9 from 
Mfil i-o and BraLlt; map, ship, animal, era* 
moruoratlve, etc, No Europe. Only 1 Or- to 
appeal applies nU r DeSoto Stamp £ Coin 
Co.. 1 1)5 \ T n- Clark Ft. r CjiiraRO-. IIL 

IMPERFORATE National Part, 2 dllf. 
and U. 3.. Inrluding early Issuer; high 
tallies ; comniemoraLlvea; otmiall; enveLopcs; 
special delhrry; pas to go due; revenues esta- 
loging over JfUc. Alt fgr It Ip approval ap- 
pltranli. Jlluafrated price) lit fpe#. Curtun 
_ 8 tamp_ra. , Dept. F, flloureitter. llfaas- 

l«o DIFFERENT. Hyderabad, Congo. 
Quipea. etc. He to approval applicants. Ki- 
tra— Airmail set free with a hove, iluMiker, 
Rnr gilh-P, > Eiiineapol.il, M3 no. 

UXtTHTRATED Album. Fparea 4(M>D 
etamiil : of IS beautiful Andorra t or 30 Al* 
get in to approval applicants sue. Ewan 
Htampa. ftp-j Bmn, lluiikirh, N. T. 

FIFTH WEroleaato Review — malted every 
dealer, trader, storekeeper. Great ]j enlaijieA 
Free Empire ^tampen, T rirontr] . Canad a. 

FREE— Different United Blitsi atampi 
to approval Applicants. Brownie Stamp 
fthop. Flint. Mirh. 

STAMPS: IOO DUTereat ntilofuo oier 

$2.0G with ealaJ«|u« Jfl*?. Nofiuaft 3hu>tZ, 
Salt Late, Utah. 



SCARCE Zeppelin, and triahgle. l : ’.t:ii*iaH 
ItussEa ZfppfUiL st i tup uid Jirautiful LLlEl- 
U»nJu ; ■ I r : 1 1 ; i i I Lrlringle; also big packet of 
.13 different ataiups tnrluding AzcrbaUipi, 
Kplrui, new M.sitinbjUL 1 , etc-, and IllustroEed 
list! — 111 for 5e to a pp roral applicants! 
World AV hie St snip Co., Itai G00 h CiuidCn, 

New Tortt. 

3 DlPF. Clou federate states i facsimiles E, 
?k r ; li dlETT. 33e. Batlsfar-tlan nuaronleed. 
Approvals wnl- Tattiahi Hlampco. Rprlnf- 
rtold’125, Mpsa, 



RARE COINS 



UF To *10(5,00 paEd for dime, dated be- 
fore iffflO. Liberty twpd nkltoli tlS.ots. 
Fbnrtles fob. 00. Hcm.1 15c fur win tuMd!, 
Philip s Colnro, Wcet Bprlngflcld, Mh si. 

INDIAN AntL Lloruln head pennies wanted. 
Will pay up lo $2 each If over ten years old, 
-Certain pennies worth S-VJ. Latent EUtLng 
tbe. AiUtTlcan Coin Co., Box 21 B. Grand 
Rapids. MLrh. __ 

A GOOD Full eel Lon, 2<3 different coins fur 
2Ztc po-t p a id. Hubert Carcaba. 8t, Augus- 
l|ne r F la. 

50,01)0 COINS, Medals, pap^T monel 7 , 
LI ill free. Nagy, yP 8uulli litb, PbELa- 
■deln bi A, P vnna. 

OLD iloruy wanted. Will p*y Hfty dwL* 
la tH fur IJin LhuTty head nh'hcl l hut hnf- 
falul. I pi} 1 cash pmnluuw for ell rare 
ealus. Send 4c for large coin folder. May 
tncan much pun Hi to you. B, Max Mchl, 
H Melil llldg., FatC Worth, Teiaa. 

CONFEDERATE. State, bank bilLa, cunt I* 
netilal, colon ini 1 ‘aprr money, (-pins, old 
nrwipnnprs, etc. List 9 free. Lester White, 
West _ Vrelnn^MiH. 

OLD Loins T HIM postAfn at imps. old. 
gold iM.-ught Coin bouk. He. Win lam Bark* 

rr, I.1JH FnuHh A ^c-. York^Fi. 

“III FMR ikbhit*! J3U gi*u-lt for InrilAH 

heads ! t'i each for Ltneolni - lfe brings 

buying Cilalog. Nationwide cold Exchange, 
130- H IVesl N ew Ypi-fc, 

10 FOREIGN Coins, 10 hEll.i, and ‘price 
list 2-1c. Ijiiz. 30 S ta tion L, S«r York trity. 

WB Jtuy 1&0T Indian head cents. Full 
fnforruitian ark clinic I coin). New Miss 
Mat tick Co, j_ BOv 3i ~0, A 1 EO ma, P a. ^ 

WANTED 1 ndlanhead pcnnin,, Eretydace 
purchased. PRrtlcUlirB Tree-. Nprr-lalty 
8tan -i prq|n To., Box OBI. Bork Ford. Ill Inoli. 

WE Fuiehise all Inrilmlltad pennies and 
rare Coins. Purchasing dtalngues lfe. 

Ba ekj kv. Z-H t_ Rroai k n )\ New orK, 

COIN roller torn: Raid "The h'uptiuui- 
tlrt/" puhlirihed manlhty since lftSS_ Latest: 
jieivj, inlcicfl Enrr ari teles. Trial subscript Ian 
six mnnth; fl.OQ. In! roductory booklet Ervc 
with Fut»&crip1 tan. American Numlsmallc Ai- 
Hortatian, Suite P, 5,1 Fifth Avcnae, New 
York. 

Fit EE I Foreign ctn. banknote, and large 
Illustrated ruin catalogue. Bend In poatinC, 
f’nin Approval;! sent, Tat ham fJntncp, SnriuB’- 
field- 12^, Maas. 

TEXAS. Maryland. Kcnlncky camiucino* 
fat Eve ItSlf dollars 51.5b mel*. Ar pkrc and 
selling Catalogue lfe. Norman Shult£, Salt 
Lake, Ftqb. 

SPECIAL Price f on Untied StnEe-F ram* 
meniorailvE- half dollars In uncirculated f-on- 
d it tan j rolumblan Cfe e Lincoln *1.23; P1L 
grim (1,19 ; Grant 11.23; Manrpo tl-lfl; Lei- 
ingtan 51.29; Stone Mountain S9c; Benning- 
ton (l.iDr harnatn selling price Hit and 
(!alLf pmla 5fe sroLd token 25c, Arty, Etos 4 S3. 
Muskogee, Okla. 

BAllB Unlltd States, farclgn coins, war 
medals. Calaloguo Isle. MengGlk, Colorado 
Bhrlhga, Cotarada. 

UNITED State?), 1-nfge Cent, £c brohie, 
Je nickel and bargain Iki. 25c. Tlslrl cm 
dates large rents, JE.OO. George F. Coffin, 
AuftvIvTa. Maine. 

5‘i.Ufl TO 510(5.0(5 Each paLS for old endM. 
Keen all aid maney. ^end lu cents for Illus- 
trated Cain vatue tHMik. 4 eG. Guaraniced 
pikes. Iluylng and aellfftE- Cain Exchange^ 
BH 5, ue Rpy. N. Y, 

11 DIFFERENT Colne, 3 bills and rata* 
teg, SMC. Creaiher'f, 1112 Jfuuivrstt. BatLi* 
more. M«I. 



CAMERAS, PHOTO SUPPLIES 



CAMERAS? And; Implies. Rig bargain 
iHHik free. Offers Irctiitndbtlv savlnm nn 
fawkns*. IcfliCy. phribgrapStk apfsiratUs. elf, 
Silll and irrnie. All tinted and Hluftt fared In 
our new, hlg. cnmfilcie iiantaln book. Wriir 
for your ropy of this free boost now. Pen* 
hml E. L *mera Company, 23ft Hotlth Wibijh 
Avenue. Dept, K-7. Chicago. Ill, 



MAKE Nfoney In iil^vfntjillijr. Learn 
ijuLdtly at Ignite, t^nare or full I Line, New 
plan. NOLhltig like It. Experience unnevci- 
sarj - . American School of Photography, 
Dept. 343 -B. 3001 Michigan Avenue, Chl- 

ca sci. _ 

Fit EK Hook "PhoLog raphy Self -Tau«:ht," 
ulth G-uiontl] trial BubirrlplloEis. Send only 
lfe. American Freeman, Box 179b, Girard, 

Karuaa. 

AMATEUR Photographer! wanted fur 
news service. Box 1 ‘jEi, Allan, III. 

POWERFUL Floodlights, Tate beautiful 
pictures. S3, 73. Surplus. £>,j i No. Homan. 
ITh I caga. 

HAVE You a camera? Send ten rents for 
recent number of our magazine, ihtmlni 
haw to make heller jjktsrea anil earn maney. 
A rater trad Photography, lid Cam-et* 

iHtJtton. 17, Afuj!. _ _ 

INCOME Frun fout canvera Instead of ei- 
peuae, Low cost home course leache* you 10 
make pbafogra nlm fat magazUtF.i, newipipers, 

advertisers. Tremendous demand- Earn rooil 

money wherever you Ike. Free book. Ifn i - 
rcrial Photograrabera, Dent, lil-3. 10 IVtEl 
33rd Rt. r New York, 



PHOTO FINISHING 



20 HEPBINTH 23c. Fllma developod, IS 
print* afic. Enlargements Kxlii — -21c; Sif — * 
lfe. IjOlv Photo, 2S-17 Neva, flilcag o. 

FILM UcveloTJed and A t?upcr Hheen print's 
2fe. North Chicago Ftlru Service, North 
Chicago IIL , 

FILMS Developed J prints of each 2 5CI 
24 id prints 23c. Pina Photo. 5134 Nevada. 
Chicago. 

30 REPRINTS 250. Roll derelcpefl 2 i<!U 
hflhla 2 "h'. EfllirGemeni coupon i’hot-#- 
slIOP. tuveftw-gter. Texas, 

PRINT .'Snapshots nn hiisttkeni'tilefa, note- 
paper. etc., fieniti Ljed with ohotoprlnt fluid. 

Dark. r?iiiiii unttei esiHiy. Waktiable. henna- 
nent. Fend life for fluid lo print 100 pic- 
tures. Psrfc Specialty, 3|9 Part PEafe. 
Itriwkl vn, N. Y r 

SENSATIONALLY Beautiful entargcincnla 
ora sliver or told metal Ik paper. Colored 
SxlO 30 cents, LcTDrnetallle, 2^18 N. Hal*' 
-ted, Chicago. 

FLORENTINE Moya! olt colored sLJk en- 
largement s r 3x10 size 4 He. Three different 
Jl.tO. UtM — fife. Th-o llilt— 1 1.0$, Fuut 
fixH or 0x7—11,10, lii2* -41-00, Made 
frnip ahi" »l^c photo, sriBpibat* lit ncirallve. 
DrlKlnR.li tel limed- COD. ordcra filled. 
Monarch fttud I q^, MoAiJq^, Pcthib. 

ROLL Developed, eight EHrrefL oho prlhtx 
and two hriutlfu] ilnntile- weight professional 
enlargements, 2c. Berkley Photoeervlte, gl? 
Broadw ay, New York. 

HAND Colored cnlarp piucnt with each coll 
25c. 40 rfprlnii 30r. Uolorgraph, Dunning 

Htalltni. Chlrako. 

ICtJli A K “Enla rg L-m eula 3x7. lfe, 3 foe 
du aiter, colh- Send best nesallvo (film!, 
NLnt Photo Lab., Dept, o. Cedar Itap Eds, 
low a. 

MIGHT Guaranteed prints and two profes- 
sional double weight enlargements. $0e. 
IVirffct PYIni P-rriL'c. L aCrws c, ty?* . 

ROLL DeveLopett »tid 3 [ifLpta 25e, renrEnla 
3e. Five by seven enlargement! lfe, Bfjuim 
Deal Studio, Dept*. K, Hiintlnrton. Ind Htha. 

BEALTIFUL 0v7 Ehlargcmcplg lfe, 3 fw 
quarter or 7 for half. Send your best nega- 
tives (films! now, BE]]' 5 Photo Studio. 
MoAd tui i. Ffrnna. 

YOUR Money nutr Imught more qualEly 
apd prompt sere Ice, Bui I developed. 3 prints 
fl-hd two enlarcwente Lxcel Photo 

Bepdrc. T>uhTicfi.ie. low a, . _ 

YOUR Fatorlte kodak n Let urn enlarged, 
size 5x7, lfe. Three for ijuarter, coin, 
send felt negative! [film, 5 today. Address 
Durnirf PbolO Lab.+ En Engine Dept'. 9, 
Dr! Moljics, lowq, 

ENLARGEMENTS 4i0 Five for 25c. Sri 
three for 2fe, fliLh lltrco fur 35c. Rptclal 
hyml colored cate! mounted lifi, 25c, En*^ 
largrr*. Dl- r 4 North Wester n. Ch Ica go. 

FINER F In idling. Holts developed and 

printed. Col ured enlargement, or two double 
proreaElbnal miargrinCnis all for 25c (coin). 
Genuine, nal lunolly krtown, ^loentonS supe* 
rEor rpmlEIV 5E6tn Fholb RettIoc, Box P-S67, 
LaCrpaae. Wit, 

UEAUTlFfTL. Colored enlargement with 
fkch film 23r, .Speedy servlrf, 5!atl!tractlon 
guatapl red or cnwwy refunded, LiGrosia 
Film f'cmipany, l.jCroanfr. Wig, 

liFTTEB Photos easily matte t I'arLiculan 
frcel Pe egre . ffi-4, StalJon H, New York, 

TRIAL Roll developed free, Print! R 
earn. Feather, Weston, Ohio. 
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FREE Photo atbuin with first outer to in- 
Irmluoe our ftv*t Pim^l-Art snapdhtjto. Film 
<tcT*loDcJ * prints 25t. Kfprlnts 3n Alter 
iwtnit Lhcsf nrw art print' loot a Iwsrder 
prlnlj you will new he sat lilted with, ordi- 
nary an upshots. U f till inpiLfLi; don't delay. 
Have your neit roll DhUltod Panel -Art, 
Panel - Art Photo Service, 11S-JI, RsrUfsidi 
Jl llnnis. 

MAKE Money— Harr mortol' L Print fltmH 
■yourself lor % pent caehE Complete atarting 
osi t tit r printing frame, graduate. chemical*, 
paper* Easy instruct iona — only S9c postpaid 
or COD plu.t post me. VUmCriit, 4asJ3* N. 

Ta.lfti.aii. Chicago. 

TWU Proiesiirmal double weight enlarge’- 
ment's anti eight i:u aranletd prints, 

Maya Photo Rhop, LafioBse, Wit, 

35 REPMINT8 25c {Trial!. Laifer Of' 
den lc per reprint. FicIehIhisI Sslfl en- 
large me nl ’ 25c. pend picture or negative. 

Fto d lo, R 1 Tgr Onwi, III. » 

ROLLS Developed ahj printed Sdc Any 
(1&C. Reprints 2c, Jllld HfrrtlatJfNnent S9e r 
5x7 enlargciLicnl'a 3 for 35c. Valuable toU’ 

B m with every ofdcJ\ One day sttviCO. 
cLuIr Photo, Dept. PM 7. 012 Maryland 

AVft . Boefctjjrd, 111. _ 

ROLL Developed, two prints each nogitlvO 
35c. Reprints fi^C. Enlargement coupon. 
Willard's, Box 3535-A, Cleveland Heights, 

Ofcla 

ROLL Developed and lli prints 25e. Smart 

Photo, Winona. Mine. 

FREE RpprJnls as samples- ftEfld two 
negatives. Adams Photo, 11 -1)3 Lincoln, 
Dorchester. Mass. 

ROLL DeveiopeX print ed , And too eit- 
larcenentA STVc coin. Reprint* fie. Ihtidcillila 
■service. Twin City Photo Mill. Una I520JS, 

_M inncapol Is, Minn. 

KULO UircJotiiiKPrinird £.jc. Mail your 
Rims to the biggest and brill Rails devel- 
oped ind 5 good prints guaranteed plus ftiEQ 
Inch enlargement coupon enly 25c. BeprlnEa* 
any size. 3c each. GcpperL studios , liepf. 
1M1. Deg MointF. lent. 

TRIAL OITtr. Roil developed and A prints 
Sr.p, Reprints 3c each. Ilea lit Lfut HI -Inch 
enlargement 25e, Young Photo Berried, 

IH5 Peri ha BI-. AJhi p y. N. Y. 

fiPECl A I j Trial differ | Yuur ncH hudak 
film dEveloperl Se. prints 5c tech. Moser & 
Fe n, licpt. jjt, WajnjJt »m*. cinclnngq 0 
20 REPRINTS. 25c, Ilia Reprints *1,09. 
Rolls (level oped with 1C prints £5e. Photo- 

shop, 4, Maywood, Til. 

50 BEAUTIFUL Guarantied kodak print* 
from J'our negatives Duly 25c. Rapid. Film 

Htrrlrt. Unicnvllle. Mo, ^ 

HULLS iltitlaphfi Two beautiful clou Ole - 
welcht prof eastern:* l enlargementa and S 
eirai-flriU'cd Never Fade Perfect Tone prints, 
2!>r eOtn. Rays Photo Service, LaCrraye, 

Wlaewria. _ 

FILMS Developed r,e per roll; print! 3e 
each. Auk for special hart; ad n list, Roanoke 
I'hOtO Ftellhlng Company, 161 Roll Art,, 

Bnumhe, Va. 

» REPRINTS 25c. Films developed, two 
prints each negative, 23c. Skrudlsnd, tlJA-# 

fihrerhlll. Chin go. 

ROLL Developed, K beautiful mjuEle diirk]* 
prints. !3x7 enlargement, 25c. finks serf lee. 
Quality guaranteed. Elkhart Fhoto Sendee, 

Elkhart, Ind. 

ROLL-^ Developed., two sets guaranteed 
prints and enlargement coupon 25c, reprint* 
3c each, over IS. 2 He. JofH'i r4iidloj, Dav- 
t'vi'sirt. low-a. "Where I Fie West Bcg]pE. J _'_ 
FILM Developed. printed site coin. Mack 

JSv>.. 13 Mechanic, t’antnn New Vurk, 

FILMS iJevetotwcL Any fine, E5c”ridn^ 
inr-Emilng 2 rnlargements. Onniry Photo 
Fcrr lee. Boi H2&, LaHros.'e. YVhcnniln. 

~ ROLl*S DeveLopcdT two beautiful Hu- 
herder enlargements, eight Ntt-border prints, 
Huaranleed fadolets, 25t- coin, Qlaid Snap- 

fltoti-, liM-j Dept. A, Oiwiibu, Wlr. 

ROLL Developed. S prints, oil painted 
enlargement. aDo ttluiilik coupon an 6x19 
hand paiftfed enl Art * tsieflt . 25e. Quick serv- 
ice, Gufiranleeil workr Indmduil atlcntion 
to each picture. J*rte*vnte Film Hervico* 
Janehi Ilia. Wit, 

KODAK Prints Ie eflfh, imperial Film 

Rcrvlee, I T n1nm-j|fe. Mo. 

2 REA RTlFliL Enlarge menu «\|j t a'h Ee "fbr 
fyaminK wlfli rnl] drrriopcd, prlniod 25c. 
PhoiolllMt. P-j'lJ-t Nnwli Aya.. C htearo. 

ANV 83 ec lrndak film tievElopBid 2 prints 
■of each negative and two her enlargement 
emupons, 25e. Reprints 3c cae-h, Summer's 

Htmllo. UMom’tRe. afft 

ItLATTlFUL Art -panel enliirfliUDt with 
"‘Trial Order." Roll developed ami A print* 
2.sc coin. Ideal lTurio fienice. Rai 223*1, 
Pitemn, N. J. 



MOTION PICTURES AND 
SOUND EQUIPMENT 



16 JIM. FILM For ymir camera^ 12. 1& hun- 
dred foot Including prwvrLMS Eng. |HJ-.la«:r ttltt, 
High nieed ranch turn aide him (2.75 JflA foot. 
Complete lahorttory service — duplicating 

$3.25. inn feet, special quantity prires— 
1*9 ip m. Prints from flegaUre $2,110 109 feet 
— 5-5 to 10.iikrn redurtlorts. COmpleEo tine-, 
knduhs. motion ptelurc equipment— new nn'1 
Used imHe!) accepted, T’sed as]ulpmErit pur- 
chased. Heprl for circular. Fntoshop. Inc., 

136 A W est H?nd New T orit C ity. 

HF ELI A L ft4'J. $211 . .'ill ieijniu. movie cara- 
«i 124.75. Only |3.9«- monthly. Elder, 

Dept. _ n.- 13,, Chtlrii, Maas. 

MONO. I ‘el Jet Camera HlfU- Bargains. 
FatuluKue 3 h;. IHrdfl Film*. KmMI. 1. ^ v 
li AllOA IN ti- UsevS” theatre projectors, 
parts, jjjupilhcad*. turtlliMft, amplifiers, 
horns-. Catalog la Ailed. H.O-S, Corp.* 1 <5(10 

llma dway. New 

Who r , era l e— iam m mm to t tn e . H stings 

Staitip. Ron 21:13. 1’atersnn., S. ,1. 

AMM FILMS; Mickey Mouse, travel, oth- 
ers. Ltat for Maiup, LiticuLn Film Service, 
ilw jtlihA. Saginaw, Tillfh. 

Y'lCTOH Camera (33,50. Kodak projeefer 
*19.50. Y T lrtor 10 Fll projector $1.00.90. 
Hey lie* Cine exposure meter *2.49, 100' 

Hi in m CiiiiiH'i-fi IILrn *2.hO with preceding, 
ilell-Itoweil Nn. 75 camera *■!&. jO. Kovlak 
r I.SK vaiLii'ML tafl.05, Mfhlrl It 1 1.9 $59.95, 
Keystone 209 watt, motor project vrr $19.50. 
Library sound- h II ent- Catalog. Wt fauy, 
sett, exchange. Erfer-p. ftwiniUHm complete pro- 
jpntflr. amplifier, (159.S9, MogulF^ 

IBIj-J IlijuvtOlt PlMil. H'ftr Yp tK , 

REAL 37MM bargalna. Stamp for llsi'a. 
Caldc, 5119 South St . I, aula. Chlcana 

^L:>l%rER Uevlr Ipeflal Hrand new tlTms 
and pitWfdtn-' r 1 the very lowest prlcpK over 
heard of. Dnnm Almfc, 022 MadlsOa 

Av^ntre. Tplcde. O I iIol 

LKAIlN Motion pi dure tlicatr^ buslhf.H.a. 
Calaloi;. Tfieatre In.Ultulc, i: l m Ira, N. T. 

FILMS. Projcniors. Cupitsl Productions. 

Ito - ' L .l iEc. K annas . 

lrtMM FILMS:— Art lfle rtwl. Mlchey- 
Moute. Chaplin. Sltly Syinphony 5c foot. 
Hlg feature* rented anywhere $71, HP, F,|*m. 
Tlstrusand fret Ithiniir *1,11(1. FralUrea 
T'nrjertfirii. cameras $7 -HP up. Waldo Films, 
Mor !134. Cincinnati, 

FREE — 16 rum. Bram Itargaln lists, Fllroa 
35c up, Projeclors (3.75 up. Art aampta 
25c. Home Mnvtes. Jl ox ^2, Easton, Penn a. 

lim FEET 33mm Film 27c. Lists 3c. 
Rolf man Fllcrt Sendee, 57 Broad, Albany, 

New York. 

WUElf.D'H Greatest "PaaFlun riay" HI 
MM. fnfwj 5 reels. Rent or purchase. Writ* 
Hcmenwsy Film, Co,, 37 Church Blrm, 
npEtem. ni na s. 

RASS Offers 1 mm edlaffc dell very’ &P- thn 
rcmarkabl? 100 ft. Keyitnni camera, seven 
speeds including alc^v motion, F:3.5 tcni. 
rrnw $44.56. , Welle for full description and. 
Srtfonrindun. 190 fl. Dupont 10 inm. Mono 
him ItM'lUdlrtg reversing at $2.95, 26# wait 

KcysNjne Wi>trlal projector, motor driven, at 
$2P.7.i, tnii wail l»i plane Am pro Model A 
projector *£9.59. send far linss TtarRaln- 
Krara Nrv aib, gtandard of values, money 
hack guarantee, Library nervier, silent and 
snund hi ms, am II able In 22 states. Send for 
froe eaitalflir to Clh'C llcpitiuirttn. Cars 
Famcra IVnnpany Kff W, Madiibo 8t.,, Chi- 

cup, UL 

SUM O^VN'ERW; New, economic*! film, 
hew atocsaorloa. now Ideas tor tictler pic- 
tures. Informal ton free. Write: Come, |lu 
177 A, Fl aitmto. tTal i f, 

DEVELOP Tour own movies. rercrsaJ and 
ncgallve-pusltlvc proceat. £l.au, ,MHLo. r^ii 
SfyrtEo Are., Briutklyn. N, Y, 



RADIOS. INSTRUCTIONS, SUPPLIES 



RADIO Evperl mentors and set hull dor’, 
Parte and kits of Harts for the 341s Tube 32 
Volt Farm Bct r Em no my Three Tube. Five 
and Four Tube Little Giant, Auto EUcCIq and 
Portable Raltery net dcscrlhed hy Popultr 
Mechanics. IShort wave kltf. fopiplcto 1 1 nr trf 
radios. T'Und Mfir. Co,, 43 E, Ulilp St., 
Chioagn, Dept. VMfl, 

NEON Condenser and continuity tester, 
fnripenaivo to build. Bend 23c for emn- 
Jilelely detailed drawing. Hoi 3G3 * Osborn, 

OFilo ' 

AUTO Radio noiae eliiuinalM, Throw 
awiiv -park plug Ruppre’sorx. ^istcin] II her. 
eiH'Jb insVkllcd. $2,00 poatpald- State Radio 
WtritfO. K*3002 State Strarl', Fhleagp. 



RADIO Engineering, broadcasting, gela- 
tion and police radio, servicing, marina and 
Morse telegraphy LaughL thoroughly, All ex- 
penses low. C&Ulog fyoe. Do>dge r 4 Institute, 

Ajgti S t., Yalparaljo. lint. 

NEW Select 3vc tuning crystal, radio, 6 be. 
Silver Bell rryjlal with liutntolteni lor 
making sc t. Ibc, pcxtt»gi[t. AtciMiUa, iiept, 

El*. Falrniount totaLlon, Kunsas City, M o. 

FARM— Auto rtdlo* — *1,95 up. Oita log 

frePr FJ-39lh Ccnluir Cn.. Katus*# City. 

jtlis aourl. _ 

■ ' D1 MllT£ rl_ C ry sla ! rail to tat , 47*7 " ( 'n^ 
lal with set making InairuetJim^,, 15C. Tclc- 
urapiL rrtrtln set, coifipIrt'C 39v. Postpaid. 
Mu vi e Sal i.-. Dept. BP. Indcpeinlenee. 5to. 

A LTO ■ AERIALS DHte t'clU . bettor." ilb*£ 
ing vulumeL Fits any' Car. In -till I it your' 
seif. Detailed blueprint, 5Qc. livUlLo-tru inn, 
Box SH5 t G [en d ive, Montana. 

riiVHTAL Si i. r?.- 4 r rei'eptJon from long 
ditto rtf* white- locals playfuc. prrfei l serara- 
t Ion, . Instructions lfp, Tom Lukas, 339$ 

Cress Roa d, C leveland, Ohio. 

radio; All phases. ArnaUur, shcrLware, 

cNpVrlmCnting, ad bultdiPK, bPOadcasltPH. 
servicing, etc. Complete list rrvomincwttod 
luniks- free. Popular Meehan tok Prcsa, ,Rev>m 
C35. 2011 E. Ontario St',, Chicago. 



MUSIC AN1> MUSICAL INSTRUMENTS 



VIOLINS Olil — Repairing thirty years, 
HfAxphqtiJc, I'rleellsL. Hepresaitlalive want- 
fiL Stotfcl. tlil3 Ogden Air.* 1111- 

wgfcH. Wl a. , _ 

WANTED: Orlgknal paeius, songa. It 

will pay you Hi gut our tiropualtlon drat. 
MUM Publishers., Sludia |1 big, , Portland, 

Oregon. 

SPECIAL Dance arrangements, (1-1.0 post- 
paid. Dr. Ferry. Bow ling II r ccn,. Ky. 

FREE Pointers lb tiOt i>Joying ind tnudeto 
arranging. Modem Music I'ub, Co., Box 

9i1l, H cno 1 Ne’ idi , 

PIANO— New ras? abort cut method of 
chord instruction— No eiiukEO. Guaranteed, 
S5c. Huff aimllo. 912 Bo u lte _W[i rren,_ Ohio. 

21111 80NUB, Hanndtilci , EiialrUcIlosia to 
Tilay. (LDQ psistpald. Easy played. Hoi Lon 
Made. S9 Davti, Fijlumbua. Dhbr, 

ITANOSCillil-:^ i’rftn mflody, $2-9ti. Lee, 
lpg Ju ij.-on . Syracuse, X . _V , 

CG5I I’d it ERH . «*■*— M m If, It rlTl la nJ 

ORirortunity. Wrlto tininedtotoiy, Vinhuren, 

3H ^TeClifrtf Tttejg,, Chltag O, _ 

SONGS Arranges!, prepares! for publics- 
tlon liy the arranger of "Oarnllna Mo^jn,' 1 
"Dancing With My Shadow" am] in*n¥ Other 
hUa. Eitreanely low rates. Haro-lJ Patter. 
I ij 1 0 l 1 * 1 Broadway, New 5 T ork. 

SrtTFSsFI’L Songwriters receive lark* 
financial yeturna. Send for free booklet 
J ltow to Write songs" by famous Broadway 
Cotupusor. Soatwrtieri loatitutc, 339C Wads- 

wqtI h Avh 1 .. New 5'nrk. 

"SOXfi WRITER R Profniionx] P]*n-“ 
E. hi aid Madden, lull Dan forth ML, Syrantirf, 
New York. 

NEW Deal. Writ) Heduola Bongrlteia 
S ervice. Mi'crrnan R ranch. I-m Arigejc L Calif. 

M DM (WRITING. Good money being made 
frnm songy thrqugh talking ptoturet, rgillo. 
pnotm graph, mu tie publishers, "fill" writ' 
ers resist, arrange, compose musk to your 
lyric*, lyrics to your music. Ws yubmtl it 
stud Los and other market*. Free reading. 
Send for booklet, rnLT?r*al Hoitg ServlfO. 
H71 Meyer Bldg. , Hoilywiinfl. r<nr 

MUSIC Composed to words. Wonderful 
prunes if lOrt. Hm; r Bro s,. D -l-ik nsh, W'ts. 

HONG Writer*, send for our "Publish' 
Ing AgrcejueiiL" McKlnky Mu^lC I Tin tori, 
,1591 _E. .iMh Mt., Chicago. 

KQNQ Pdojos wanted, fmi eiamlnation, 

59-59 pu n, Smic H lln-au. i^alcm. JmL 

DT'O-FT.EX Reeds for rlirlntls, and l*K- 
ephonea eliminate your reed troubles. Write 
fur circular. Duo- Flex lieeds. 1391 lit Ate., 
Evansville. Ind, 



BUSINESS OPPORTUNITIES 



STATE Distributor wauled to lmi»rl or 
manufacture inerltrulwia article, Very Utrje 
cdsh win swing thlr wonderful paying jnttc- 
wltTo n. _ M inoj?er. _39_. Kd rnt. Tnro nl o. Canida. 

RE Modem money maker. Make and sell 
ball 1 specialties to young people. Grand 
profit*, pulsating Innclness. everything yours. 
We leach and eo-opcrule. Write Northwest 
Inform aflon Bureau, Benson, Mina, for 

jloohtot._ 

*2. Oil PT’TS You tn flutoiuobile refintsblng 
business. Rig profits, Del all a free. General 
Paint £ Chemical Co.. Cincinnati. Ohio. 
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I WAN't To a end you proof of the wonr 
fretful pulling puwfr Of Popular Mcrhanic-i 
MigigRtS'a eliisLUcd panci. What's youi 
proposition t Write me today. F. ff, J-ohn- 
s-an, Managtn 1 , Classified A dverlifitng, 2ufl E. 
Untaiio Si-, PhicaffOj I1L 

ri.tSILX ludu^rlti oJTers Industrious 
men ad opyorlu nity in start a business of 
their own, '.munttf&i.Luniv: art E'jods, nene!- 
lln, souvenirs., (It., bn Piaster and marble 
Initiation, !>r material make* $1 article*. 
Fin hber moulds furnished for ipcud produc- 
tion, Sin alb investment hr in s j hie returns. 
Vijij are jual In limo for line big 19 3 j busl- 
rvrsa. Writo fur Interesting bonklet mil led 
free. PliilH Industrie*. Dent- A. Mltiil 

Washington Avt L> Ntir York. 

XI -ML Order budnni la jour npjMirluH It jr' 
MinV licxin email, nPTV earn thousand) 
yearly No personal rant art. Boundless op- 
intrf unifies, Have had. over 30 rears eiperl- 
etire: Will help you lunrrd, ^end 25e for 
valuable booklets, none lire, If. llnidier, 

SiiT Smilh 21 st. Philadelphia. 

L'iiiillli.’A], Ktpert -dill furnish formulas 
ami trade iirerrla- Alt lines-, LLsta free. 
VV. L, CUitiin Ipjls, PIl D.,, £23 Gordon Ave., 

ftyrar uie, ?i, \ , 

M.lKK Your wn prodllrti. Employ agent a 
yourself, Toltel article.*. 304P, HtTacti. We 
futnSih everything. Valuable book free, 

National flfleislUto Lahoratoriw, 19 JAW 

rirofcd, Richmond. Ye. 

SF-hh Hy mi il, lluMta. nutrltiai. Bar- 
gains,; Dig profits, Particular* free. ii. llifco, 

iiJH. W. T.leaTbo rn^ Ch icago. ^ 

START Util* business anywhere. Every* 
thing furnished, Kb CWP'aillnfl-. Maywood, 
PM -023 Broadway, New Turk. 

"tttll EMEK MaKiiliif," AILlaiu-e, Ohio. 
P r I n Id schemes, idea?, bualnru starter* ., for- 
mulas; winner*— IIMGO to *50,(999 re port pJ. 
Stth year. 51. Subscribe now, SLs months 
iperjal, only fl IX-, 

OPEN' A key- making shop. Start a p-Pf’ 
moment profitable business with a small sunk. 
No skill necessary, Write for pert IfUl fir*. 
Uflitrr Mf;, Co.. 411 E. Fort. Dot roll. 
'fit tchlgan. 

FREE Circular* dcarrlbina haw sou ran 
make big money in mail order busings at 
home In snare tlm*. Write toil ay. Mali Or- 
der institute, tteg-H Mttrey Av-curie, Brook- 
lyn, N. Y. 

CHARTER^: Delaware: best, cheapest; 

free fcrtni. Colonial Charter Do,, Wilming- 
t on, Del. 

LIQUID Marble— Anyone can make! Col- 
orful, tlitrdl Molded, brushed, sprayed, 
RuDlifrlasllt molda. Cimn position Aodrliif. 
tllk money making these! Partbeulan free. 
Marhlr iBlnj Hervjee. Edinrdsv lI le. HI. 

GET Lota of mail- Yo.lt name In 119,900 
opportunity director Lea. 2jc. Rosecg, 4(537 
Gle n shade, Cl m in nail. 

SUCCEED With jour products. Learn 
how. Formulas. Processes, Analytical serv- 
ice. Catalog free, R. Thailjf Cfc, Wash- 
ington. D. C, 

TWKNT V New successful mailorder propo- 
siti uns, J. Hame, 9919 Metropolitan, Chi- 
cago. 

FOR Real Eucress In luitncsa get- Library 
of UuiIilhb Opportunities, 3G page booklet 
er plains, Mailed free, HorOkje* 724 N. 
ftweytger. Hollywood. Calif. 

INVESTIGATE Frog railing — a profit able 
side line. New haak eiplaln* jnd Illustrates 
every phase of subject. Covers very latent dt- 
velnraetiU hurb a* ptm* of const rurt ing 
pemls. eomhi nation frag feeder and fly traps, 
gelling Other live fiHHl eSfctrleallv. also- the 
roly poly, a ticw reeehanlMl feeder. Ed. 00 
f>0*(pHtrL Popular AfphanU;t Press, Hoatu 
C:u*. 500 E. Qnlarlo Ht-. l lt|c«i, 

U ANTiTA ITTUHE War Ida sreatest sellers 
from chemist L s prifcot unequalled formula it. 
New valuable literature free E You'll make 
mr.ney with my aenlr-o. Miller. Che mist. 
17(H1-J. Tampa, Flnrldi, 

TURN Rftfap Into money. Convert old auto 
generators Into A , C. gu iterators far auto ra- 
dio, eanif? anil hiMri-c lighting, power and other 
u.ie*. Complete Inst runt Ions $1.(90 postpaid. 
CiiuuUr Jtlreh an lea Piers, Room C3’i, 2.UU E. 
Ontario St., Chicago. 



FORMULAS AND TRAdE &ECHET$ 



WHITE Shoe cleaner mates you big prof- 
its formula $1.00. H. Gill, Empire Hotel. 
Railer Springs. Kang. 



FORMULAS, All kinds. Guaranteed best. 
Catalog, 1 '.Special Offer Fret/ 11 JC e niLro, 32, 
Partridge, III. 

BEAUT?" Farnaulai— Twelve for $1.(90. 
F Wil. M et! u ire. Hot 715, Johnson City, Tcnn. 

ANY Formula Guaranteed or refund. 

.lErmoI Labs., 4433 Grand, Western Sprfncs, 

111 I na La, 

it MON E Y ‘ Ma king fur m u I a *— 1 r W el s - 

eufreund, 1974 Lafontalne Ave,, New York 

rtty, 

FltEEl "Ulle VtlUllik Formula, " De- 
scriptive litcraturr. listing formulas — all 
klmlh, Superior Formula Institute. Rome, 
GfrOTgU, 

5-190 MONEY MAKING Formulas JISd, De- 
wrijillifl lStcraturb free. Harvey Teepie, 

Uecitur. TtnUwna. 

FORMULA!*— tjU4ntlteed - irtiL. Rig' Ltit 
free. Tor-rL'ine. P-11U7 tt r uathvay. New Yq rk 
* FORMULAS, LUc Each. Send itiiftp Tor 

ILt. Sale a biervlfQi Itetlcville, lCatt^, 

NEWEST Guaranteed ferinulas, |1j||ftt 
caluiog free. Hperlai prices, beads. Glhsosi, 
Cheinlbl. Tt P- 1 742 No. Rarire, Chlfago, 
PRACTICAL, Positive rust remover— No 
n-ourlng, No acids- Simple, lncipensive for - 
mu la $L,QQ. ,\*£crtti. Users. Harry Fesen- 

felii . Ill;uk_ Hjrth , WlsotmaLn. 

ijCITKED With your proilucts. Learn 
how. Formula*. I'rocessei. Ani lytical ser-. - 
ice. Catalog free. II. Thaily Co.. Washing' 

I aj, D, C. 

3,0(JU FORMULAS, Fact a. processes, trade 
secrets in Dr, Brownes Root of Formula* — 
380 pages. Fricc, postpaid $1,190. UgLlvte 
rubliEitlhg Co,, 37 Kcel- Street, Dept. 25. 
Nrw V art, 

POHMULAH, I'lani. Idea*, Literature 
free . B elfor-^^ M2 N. Keeler, Chit-agp, 
TESTED V orlnulas- l.urscst, n-.o-s rotn- 
pkte Lin-t, NeWeat — guaranS'ecd. CatatoE freo. 
G ri n ‘ ti-j i] T.aljufatiwy. I NIwariGeille, Illinois. 
CORRECT, IVhhLralty-trated. practical 

formiuta- f or jircKlut-lup prod- 

ucts. quickly gelling: paying imndjotrte ptof- 
ru. Save Ume. and mrmny here. YaEoahl# 
literature fT«el Miller. A PJlIytlul ChemlSl, 
Tain pi. Florida, 



GKEMISTRY 



f'll EM ICAij AwaLynti and Imlu^irlat [Wnb- 
Tems. Estimates free. Lowell Bunting, 
Conjul t an t C hnni 1 si'. Royal Oa k^ Michigan, 
BEND For new big eaULog. C hem leal srta, 
ruicpjWKVpe outflta, lahprtt'pre hioloulcll and 
i-]icuplt*I p;up|jlle*. ApvifcyieiJ hy «*pfrrinienCal 

laiiPTAtories- special 3d day offer now open, 
Send llhi now I W’Lnn Co-,, Oeyt, -307, 

AVeat 33 Stt.j. New York. 

BEt'OME A trained chemist,! Earn big 
money I Equip your own laboratory. Supplier 
as law ai-Si 5c I Sntd Ifle far infono-atlv* cat- 
alng), Koiuklt ChcuLlcal Corporation. 135 I 1 
Johnson Street, Brooklyn, New York. 

CHEMICALS. La bo rat cry glaaBware and 
apparatus. Catalog CP, Biological Supply 
Co,. 1179 Yft. Hope Are., Rorherler, N. Y. 

HANDHOOK li'or chemical eApuflmenters, 
nshed ond tilnatrated. site, F.aparlment 
ijuofctrt iThti. nhemleal catilogue sc. seim- 
tliic Liooklet fre«. Reading isebentiilc U&,, 
Reading, Pa. 

Practical Everyday ohentisthy — how to 

moke wh*f yinj imc. prorntral workable 

formula* pf widely used TsrtkluetB, Sato %, 
Start a paying hueineas nf your own. i^.QO 
poatpaid. Popular Mechanlrsi Press. Rooru 
C5 j. 2ud E. Ontario St.. Chicago, 



MONEYMAKING OPPORTUNITIES 



L -Money -snaking atunta! 1 r alu- 
ahlp Information, l(9c postage, itnhcrlson. 
Fairy lew, Bbrntlngham. Alahaiain. 

EARN Up to $'ii9 weekly with idUr koitatf. 
sen your for s'ash. Free part teu- 

lai-s. ltreuer, llreadway. New York. 

’'17 WAYS TO make money with pigeons," 
1 5c postpaid. Mis. Johnnie Jeffers, Oska- 
loosa, Iowa. 

IM MONEY- M A KING Plant, formula*, 
25c (Coln.i, Brian Boalncss Bureau, £21 
Berte iu . Klinhurst 1 . ini nota, 

PbthiE Fifty page hook with ten money 
nsahlng plans 15t. Darlon. 1 91 Jackson 
Ifright-s, New York. 

F1Y T E — Flitceo dollars paid for ordinary 
canaries. Particulars, dime. CrlmmlnB, 3741 
<it9 ^treef. Wmidaltlo, N. Y. 



OPEItATE Home mall order business , 
selling mr products. Everything fitmished. 

BuncN or h i ! i <-s , _ !S p rl ilirtLeUJ.. 111 . 

LEAlt.N Cilruheti:- nllibrr mold makLng. 
lneip«n»ly«- Anycnie c*n make. Equals pure 
rubi»«. Lcatn nl] methods learhleiKliiK with 
? now ■white 4 ui:i position. New tiluleriab. 
Kcw methods. Free mold. Assorled siuoplea, 

Cowella I n stitute. Grayling , Mich, 

SENSATIONAL New Inhemion Btope punc- 
furea, Agentj-disliibutor^, coin money, 
jSei lie rling, P-ltiH Fst oa. Chlc-^a, 

BUY tYhoiesale — America's rtflisi raiof 
hladev. U9u— $1.5(3. Santple^ |(ki, Jehansren 
Pfiw lufla ., P - 321 South Market , Ctijrago, 

A FLEiYSANT Profit able met] Order" busi- 
ness of your on 1 n. No InveatKHQt. Partbcu- 
lira 25c. Refund- MShaJan, Httnp-rCead. 

New Y o-rjt. 

PliOPIT M'ii!’, new I ; I - 1 I ;. i I - .,c|| r 

Guaranteed; fonnulas, special prices, 
lead*. lilcgt'sE catalog free, G Ibsen, Uhctu- 
li h BP-wtt Kq . R acine, Chk- agu ,_ _ 

EAHNlNil Enough money t No. Mai be I 
can ht-Ep you, Hetzel, SU2 Garden, JlnrG 

ford. Conn. 

HE Independent. Wonder offer io""thosf 
who nedL tutitiny, Particular* fr-ee, Rlmfon 
Big i er, 157 High Bt. L Pawl ticket, IL 1, 
SMALL Manufacturing busineia. Si 0(1 
necossily coat* l'e. *200.00 cash bilante 
Tram proflLg. Tj'pOtftftpb Ltd., 45 E* ? t -IoIEl, 
Nyw_ YqjIi. 

_ PARTNER Wanted with capita f to" "invest 
in new carbon removing liquid for automo- 
bile engines. Patrick O'Neill, 525 \\\ 1 5fl 

Pt., New Y'urh rity, 

A bSUCirERKFUti Lcgit'lmHte bmlncvs in 
Jtiur mvn cellar If you are willing (p vrork, 
instruvtioPE $1.01), He«r>, Uoi 13, ijt. Da- 
t'Lils, Pa, 

EAKN $25 Weekly year rmind grtwvln^ 
ra u f-h reouiia In hEseiuent, shed. Folder free 
Naliuml, 933 -P lnnes St-. Grand Rapidji 
Mirhlfi j in. _ 

ilA IL tlrdcr busbcicss jour hlg 0Ul 3 arl unity. 
3c stamp brings details. Stewart Moi^e, 

.100& Oak. El ml ri , N r L Y. 

JIAXI9 YM EN, Kell and insl^ll niy im- 
proved Iron clgth-Ca poles. M. Grass 1429 
Spring Garden S l ,. m t ladelphta, p*. 

FREE Lliereturn desrriboa many plam. for 
earning }27 h in IU90 weekly, in business of 
your own. flaste-llaiBO, 1629 Telegraph. Oak- 

land. G ab If. ^ 

UAKT Kalabie noveltlcH |fi fubibcr mold*. 
Cea»nt rerrcES: Rrautiful iamplcs 3c. John 
A. PiJX 915 Grande Vista Avenue. Log 
AnceHa, Cal if. 

il UK K V .MAKING StcrtV”, Literature free 
Puti Usher. 3S1 W. 4, Lsh Angrli-s, Calif. 

MAWTKTR Business opport unity. Wri te 

Stsbility EWucUs, 79-3l>-45|h. Elmhurst, 
New York. 

I NYEN Tt ON-FIN A NCe 7 AmnstUigly valu- 
able puhlli-ai lort. Year BuhHcrlptlun jdr 
fotmnpiL 5-G Reck m aq PlreeG^ Now Yrarfa. 

UHKMIUAL Expert' furnlshos nTnnufactur- 
tng formuliis wiitii cfimplete working direc- 
tions, Reliable IndEv LdunE sorvlrr*, Chargea 
rea^ortihlc. Dr, Vanlleeden. ] i 1 (| East 54tb 

ChlragO. 

EARN tluS^k cash lalslng iiStOH In 
cellar, shnl. attEc. W r g buy crop*. Guaran- 
feed malerli]s furnished. Easy, nderleu 
itiethod. Rfiok frt-e, United. 38IS-A17I 

Lln f- olrt Are., Chir-igt, 

READ M Pr<wperliy h " for homs woik np- 
porlunHiefli pLans, f ■.- itii u I ;■ 59 page maga- 
ElnO. Throe months, 21,^ liUve-r). Hlzeniore, 

49 IL K- Ivostner, Ohlcsgo, 

BARGAIKd — Pa Ini >jiray oulli!, gasoline 
Cngino drive. Terms— trial. Uolmtck Paint' 

fifn-ax ICt change, H.7I5S, Troy. ORIbl 

NO Canvassing, flash In yon null*, Any. 
<Hlf, anywhere, Part tcu lari dlhtc. BoS 44, 
TOahCnk, New Jersey. 

MANUFACTURE S*ip -All hinds. " Beit 
quality, tVisIf. Grinstcsd. RdwardByllie. 
Illlnola. 

"TURN Jrfega lute faib," Free details. 
Martlnez-PM. Sain R^ rm riilro, t'alif, 

CASH Income dally r»l|veiftPff mirror!; 
repIktlnB metalware; making jtC ;i aifins, 
Fortabla outfit ^prlnkl-e, Fitter , 127, ISari- 
on. Ind. 

ARTIFICtAL Marble sanitary flouring. Id- 
itiuf t!ons fin erlriR wood, or cement flootiPC 
% inch thick, deep roof, all color*. Tow cost, 
ornamental r a slim.;, concrete, pi ns ter, papier- 
mgnhe, gofiien furniture, atatUiry, ReXibla 
moldE pirticularfl fKn. Ghria. Mahler, 
ElmOflt. K. Y, 

FREE Booklet dettrlbCS S7 plans for mik- 
ing $£()-$ l£H9 weekly. Ih home nr office, buit- 
nea» ur youx own, EUls Go., £14 Grand St., 
New York. 



DECOR ATTI YE Flowerpot, vase formula. 
ISO cent money order. G Wright, Lamunt, 

Alherit. Qantd*. 

ICELEBB Teel Colder I Cleaner I Cheaper 1 
Instructions 25c. Duffy, Cnviuglon , Ky, 



TRAINED Mice for ml fun ami targe 
profits. It'a enayl Write "Clrtiav" 
Maryland, Richmond, A" a. 

INCREASE Ymir inroine. Wmdrrlul 
plans 27C„ IL Fiuss, Bethany, Oklahoma. 
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PROSPER! Establish business nl home. 
No canvassing. Stamp, LorIc, D-lflla, I'a lu- 
ll rift. Illinois. „ 

AS) VANt'K' Youreclf | Lam uiorr tilulWJf 
home. oufituiK. anywhere CM "Income 
I i-Ei^-ii k, ' " free offer:-;, Epocil sdctG^; Id cents— 

uaw! New Idea tfervire Co., Seventh 

Avonna, New Yur k. 

BIG Money gif lioine" plating auto parts, 
ri; 1 1 urLiiTA. utirron; , rLi*rn]e!iein by new lrrth- 
rttE ’ ciRcrbnnct unrieresiaty. Outfit:; furhUIiOu- 

1 rim iin tal V . o,. Ave. N. Deca tur. n|, 

PR EH Booklet dsscriRet HT plana for mift- 
in* >3U-$M weekly. In Hume or office. bu&i- 
nesy of your own. Elite GO-, 211 Grand St., 

New Y (irk, . 

HOW Tn Identify and fclennlne value m 
old pmioiHS metals. While tn buy. To 
Wtnoifl US sell. Reliable slid up-to-date infew- 
in at ion- Complete fnEtniPtlons only 11.00 
(MHttieJd, Popular Mnchlltld Pce-s, It onto 
4jr3n. Son E- Ontario St,, ChEoura. 



ALEUTS WANTED 



lflQft PROFIT In thr "SSflf BlirtLlflg 
Lighter.” No ft! nl or friction, What >uK« 
It lljEhtf No wind can blow it mil Retails 
2 V. Otnls £t.I!s per dracn. tlH.OQ per 

rroHa. Hi triple and sales JSlatl 2Yc, New 
Method Company, Desk PM- 31, New Method 

Htdic. , Hfnif ftnl, Pi, _ 

,11)0® PROFIT ! Gold and colored |3n 
lrttera fnr windows, offices. truck*. &3nns, 
MonoiraiDL Kaslly applied, Nconltc. Ak- 
ron. Ohio, . 

EVERYBODY Needs. ceRco, tea. ?pl«il 
I'll start you on a regular iDP-ftHUllf routs 
supply lug these neresaltEca. 1 tout l- ■ pay up 
In *42.50 a week. No c-apitnl Mftled ' I fur- 
iilrJi everyth Inn. No- risk (its I- Write Al- 
bert M UR R|W| M minpnit h ._! ’1 n. ; I n »al l._Oh Lu. 

“I^j-OKON'K' 1 Allafheti to electric BIND 
perfume* this home, purities the air. destroy e 
looking odors. Quick seller. 25c lir Sn-.K^ nut- 
Mt. Werner MFff, Cn., Hoi i), Stiiduh N. 
New York. 

CASH Paid for burln-rllle.-, Ltuecli. See 
Slnrlnl r D is play Adrettlsrniynt on p a ge 12A ., 
QUICK Sole*, b Lc iwualts. Something nt# 
In hand cleaners — pnslc and pnnnder fniin. 
Freo literature and details, Cuduhy Pick log 

Company. Soup De pt... rhu , :LK.n 

PI ELI) a losses. Tub: carin-t ‘sweepert, 73c. 
tnhrr fast irLloii, CmoltdatNL 140 N, 

Pea t-bo ro, A -20, Chicag o. 

54)0 ft PROF IT Kelli n r new IM-Ln-U' 
kitchen utenslL Beta Ha 2'lc, Costs yUU 

f.] .I.KI a tkitan. 17.20 a urnss. Sam pit 1 10e. 
New Mel I i f Kt Co.. l-M M- QI, l uadrmd. Pa,. 
STAIPJ'I,] Nf f, Amazing mail proposition. 

JnrUin LaljQratnrles, It. It liae a, N, T. 

MEN And women: OtJM before we placed 
our proilnut with s umts, ResylU were « L er 
a million sales. Now we offer ae&Lti this 
luijtular iI5c i to in. for home and oltT'c. and 
Include 3 premium with each Hale, tvpr.dcr- 
Jut value, lit uTdlil . AKCPtS Pep'! , Ill 

Kjj( 8 Vl'jthut. FbIlI, O b l a. 

CAKT Hwlahle mu'eltie? m rubher molds. 
Cement aMKlR. Reiutlful samples ite. John 
A. Piyn, sun G ramie Vi^t* Aveane. Loa 

.Angele a, .CAtjf- 

rNlTIA],[N(r A u toinol 1 1 lo ^ trteccst money 
maker today. New lyp* retiulrinji no Vimi-th 
fn apply. U'rktc for samples, int'ernatltniai 
Mono-era in A- Transfer C0.„ H-o* ditfifi. rhlla- 

delphlfl. Pa, 

SELL Made to measure rilnnull. IkitlU 
free. CTondyear Rainwear, 13 Wnt 22nd, 

New York. 

MOST Practical atropper iver Invcnlrd; 
patented, for doable eilue hlarfcs and Indli- 
pvnsalde loot rum^lri!’,]. Strops Lvh rdiert 
w ith one Kt'rufce. tirfdlt. St'EU nh «i|£93L 

Tnr SSc. Johbeni, aaiesmest. mall dime mid 
,timsp fai Hample. Tbe Blade Master, 41 -A 
Fnijin ^| uare._Ni.'i'.' York CHy. 

fH.PO nOlllELY, Ainazlnit Karnu rertn- 
L ■■ !i i!j auto like tiere all bant rubbing, polish- 
In?, war in? or pRlntlng. Winea on with 
cloth, Lasts S to 12 nnuithu,. Free sawiple, 
Hsjirtni. l>cpl. L-hlit, F Inc lim a 1 1 , tThlu. 

STRANGE Ironing eord Sines CEeftrlelty. 
Abolishes Itwn-hlne and Hnklrm, For teLC- 
phones also- lMt^c pruflt, Sates guaranteed. 
Rig frefl *ffar. Neverkntrt, Dept. 7A, 1 3-OG 

![R^ennW4Kid. Elrlcftgp. 

AGENTS; Suihslt go prices 1 Cantos coffee 
I Sc ]h, -Ioe. vnrUllij 3 lie. Rnior ^.llafle^ It) 
for 8^ic. HHI st Ieha rhewipj Xu in 12c. 
tlhrlHljimi cards. 21 In hes. 1-lc. 150 other 
harfiaLns. ErncHiper uPHrcf**ary. Write 
Parnatlnri fn. , Pt>, St. T^mta, Mo. 

PROFITS Galore placing my sfitfr, hoard 
w ith r'n in luhis. Write pulrk, Pcarra, Wes- 
iuno, Teifls. 



ENJOY A good nay day every day, selling 
tllf rv markable fi-In l fuse to htirues, stores, 
factories — to eiery electric light usdf. Lasti 
ci?ht t jui r » av tong as urJinsry fuse*- Tre- 
rnfnduJs demand. Free demonstrating outfit. 
Send 25c for 2 Htamplej or write for free 
nlan. Eafili Electric Fuse Mtg. Co„ 111)? 
Jiro;i itw a v . Dept. T. New Ymrle, S. Y. _ _ 
KEPekNAP Hires hcII ""n --miLt, noth Ltlg 
ilia- them. Si 12 ft. sn, S', tlilivcrtrj, 
comm Lssiuh. Made any site, price* E*> fU'U- 
pcrtlon. ID somlt hor ifeturrmble or 

refund cm dm' Hii-UR in oirder^ Plenty U- 
lustrull'C adverllslh*- Only sa lespeople that 
will rlln dUftr hells answer. The Oiicnlul 

Itug To., I.ima, Oli Irc. 

MAKE Your own inynlurtB- Guaranteed 
formulas for f*'( -vyllCL's. ralul*g free. 

Ken slco. 45. PurkrtrEge, III, . 

RE |pde[if.ndent. thvn your husloess; cl - 
pUirRH unimiesaary, selling 110,1100 eecl- 
dental de^th. i-'H) per- Lie nf; %2% -lek iveekly 
beneflta- Sltt.fM) yearly. Other amounts! [im- 
port iosiate, Guaranteed steady renews] Jn- 
c-wu' . S 1 2*! . 1 1 r .- 'i'l kernel! I lv deiioHlleiL. 1'ril- 
v4T.ml Pip|icy h Tie- A Leftourt lildg., Nen ark, 

N«wr JeracV- 

MAKRIED -Man w Ltti spare time Ms dtH- 
t'rlhule free sasnpk4 fuflre. flaiqrring, fond 
producta Jind uipke ruHlomers. Musi derate 
at Leu tt t’vri hour- dally and he satisfied 
with up to SJt in jn huLir. Permanent, Blair. 

Pwiit. ::21-tT, Lynchlm rg , \ r a. _ 

f)Oi ' Jsl.K- K YLJ> Self- threading needle 

packages, Nlz<? Blind people thread 

them. Invaluahla for failing tight. nefC4- 
^ary for good slxltt. five samp-lesi. purlieu- 
lara 2r.c, Agenda WHbtcd. VVm, UfEeshy, 

Ya mill l a. 111. 

JtAy?AN-t Si "I'RISl! — An ice cream Ailed 
tmnauu, I’eel as you eat, BLrge.-t sensatEon 
lw years t Amaalnii de( If.-e takes core out of 
binm m LJ r-k u whistle —ejects it- and dlls 
ceil tar with any flavor Ire ereain. Yl II Hun. 
of lec crctinl dealers *urC huyfri. Ttfmen- 
duus brIm JKipeah BIX pifuBts for agenla. 
Write Banana Ku'priae. I DC.. Dept- 7. Ham- 

jlViTI. Oh in- 

StNHATlMNAL Guaranteed fl-HMtriniT fi ■ 
Traelr;. Kleicn flinri Assortment worlh 
J;i.'P r sell. 91 *p ! 1‘fist 49c and less. Free 
allawancop. P’reixlit prepaid. t’opinftle*. 
apIrcH. pul I dies. Edison LahoratorlCH. Uu- 

Mtl i . Miiatwl a- 

MAKE More "Tnenipy tablin* orders shirt*, 
ties, uiulerwcar. ilrosnes, hosiery , raincoats. 
coveralls, pants, uniforms. Out lit free! Mm- 
roil Company, 1>cimi tmcnL 1. -SD22-21 LlmnJn 
Avenue. Chios go. 

DISTrURCTORS Make Edg liumey Iihfl- 
dlln? finest -.lisnamni and shaving crenn. 
Territory open, want It f Write, Yer-O 

_Crui.l urta Cuitiha ny. Knychesier. lud- 

H E N HATTON ,tl, 1'lve purp-oae wholeinrnt 
health fpoker; wholesale Tff^ei solii 1 ■ ■ . mOO 
one city. General, 11D17 Carnejrle, Gleveisud. 
tthlo. 

M.tGIC tYi[ifr>p liitlsh restores Iirw car 
braaty pun runt ecd une year. Big mutwY 
[Linker fur u tents, Get ttn? sample offer. 
General. CalnL oz Chemical Col. Clnt-lurmli. 
Ohio. 

WANTED — Plrrrl purchasing Rtfcnla, Nu 
csperlenec or Pioney rcuuirc-iL Write Pur- 
chasing 3 tana hct, 171 X , Hals ted. -Chin go. 

PENNY Each. Beautiful geld relied tng 
Letters for store windows. Xon-l'snitshshlo. 
Easily applied. Free samples, Adas sign 
lYorks. TD4I Halstcd. rblca go. __ 

AGENTS l>ooh at these prices. A ol imt. 
van 11 in SI. IC1 duz[ o‘i iaior blades 4 Ur ; hny 
12 aspirin [Bidets :^c tlozcn hoses [ FIs all 
liquid cerncnt T.Sc dns, ; ire 3io* odor ah-urh- 
rr l'ir fftcllt lioui dn idtr 1 3!frs Sur* dim. dwr 
I3>1 other product -. \Vr1te E> fiS'irpI, Tit Rent 
Ave.. It r[M>k 1 .in . N, Y. 

DOI.I.AKS Malty I Operate manufai hjilrg r 
MalLordtr bualuease*, Details. Bully, Ow- 
ingtan. Ky. 

Make Big muney — Ltadlnc Hue pre- 
slirung sliltts. New type — pemapiarff eol- 

lars, Ftp«t quality, lowest pri«s, Expert- 
enee uimec’etsary. Ouiiit free! Best -Uv- Alt, 
llltftA ^tLJwaukee. rt|5<-a?n. 

GET Our offer Tor a rml surprise. Khiu 
31. 00 daily En your spare time, Full time 
woTkeri unite ptuefl mu-re. JIall iHtstal fur 
detail^. No nblljs^tlun. A. Kennedy CcK f 
K&kcmiu. Indlftna, 

A MAKING Zipper pintesa clothesline- In- 
slant demon itral ton Sure sale every home. 
Free jiuinanlre sales plun. Dunn liroy. , 
Ilrnu*s|L-Hil, N. Y. 

AG h^NTH - AVri tf> f^r propositlou ucl our 
line 'f to EM, household, fond products, etc. 
Trout t Prudu da, DFAf ■''■), H lckun~ . Ivy. 

10» PROFITABLE MaU order jinil local 
business plans. A, iTujIt, Elhuro, III. 



MAKE 30ilft Prpflt. Beautiful portrait of 
Father Cha* t E, Coughlin, eleven by four- 
teen, $1.UU ten; sample 10c. EasL'ent 
■S'u I pt u cal i Yj . , ty 1 1 Hi I j [ g ton . Delaware. 

FUEL — i'JY. CaliluRue. Blades. co^meLics, 
needle books, drug sundries . household prad- 
ui't^ at Eowfit prices, tYhlppct l>y|H- 

INVt, <il I IlLHIKI'r. llll.HtHWI. Mist- 

PROFIT With new [irwUnclu, Make, mlli 
repeat. Guaranteed, formulas, spec 111 prteffi. 
leads. Biggest caialoR free. tJIlivtm, Chem- 

jy[. m >-t7U2 No. lUclne. Chica go. 

MAKE Eitra money E Write for our ape;- 
clal offer and catalog of housebiold drill, 
cosine! Jch, osirncls, ct'C. Stake Mb WOrtflf 
selling ymrr friends and nelrrhlmr*. I'lyda 
OJEHos Gbcjnlcgl Oft-, Dept, 1-lF-I. Jlleio- 

phla, Tenn, 

DltiTItlRr Tolls ; a f e lv quick easy srflcs- 
'[ally net yau, f'iS.OCi wccklj'., Represent' man- 
ufacturer EMes - amazing selficallita hand- 
age that hrealhe*. Wonderful Llejnopstrator, 
Inc- Li Mil o appeal, Fnlustvo tN /ltniy. 

Nenay, South Gllnton , i'hlr ugti-- 

NEW Different plnlesa ruitain jtrctcher 
t'uitaSiis attariied In ::u ikhuIh, Lf)v( priced 
— IOC ft nrotit- [’nrucl-llu iini|iic furbivtied- 
h'v ii ns Mf?. ! ‘‘u. , tl'U. 1 ' [ nr In n h t |, tlhlo. 

NO- STITT 1 H Amazing fluid mrndi hosiery, 
clatblEiK vilthout sewing; gintnmlfcd; vufr 
sell cr. Free sample of work. Queen Tlity 
Mfg, C>|,. Dent T*M • T~, Glui-lnm.l L Ohio, 

AGENTS— Engraved name plates, nu nutter 
plates. 3-igns, etc., easily soLd, prolits large. 

Rrcft Rro ;._. YY j nthr o p. iMiaa, 

STEADY Gash inrorue maklne rhlpped 
glass mi me plates, aigns. checkerboard?,, mir- 
rors. Outfit rn nil died. E. Palmer, 512 

Wq qeI tr, (Mi I ft ^ 

SELL Now food specialty, ypley hutlet- 
< 'p I b 1 1 I ' s -To- , I Trka si c, t 'euna . 

StTCCKED with your product*, Infarn 

Fnnniilns. P Cik-C , Aiuily I h nl serv- 
ice. Oita log free. B, Thaily CP-. YVaslilng- 
ton , I), r. 

SKf,lrB Like hot rtkfs. lEEg proHts Ne# 
laundry ■.i>Hfinake.i, perfumes dotlLCs Liudlngly 
when wash Dig. Territory given, Hutuet Lab- 
qrhfoHec, Lynhrook, N. T. 

11 END.' an Feather plcturey, Gmf [iroiit. 
Send -j!ir (si sin [ mi- for H.uc worth samnie 
and riel?! IB. 3 ley Jean Art, Aparlado loW, 

MtsM tllj,. 

CALIFORNIA FfoWer liradf dwre hn. fast 
-eilera. Big t'rflfltv. Idhv prices. Gal aloe 
free, Ml^lon No, 18, 2a5S w. Pico. Lot 

Augeiej, C'ailf. 

AMAZING Profits selling colored folks. 
Tfalr prcpuiatlonr. bleach creains, perforues, 
|jirens.e, CCD jjrodnris . Write for five shim 
plfj. YaEibor. S249-KN Cottage Grove, Chi- 
cn go. 

ESGBAYED InllLal plates, nameplates, 
signs, number). Enamel JHUsEl. iLlc colors, 
big priUiT Hilton hi pec fatly, 29 Port I ami. 
Providenc e, R, I. 

BKiGLsT And [julckevt ealci are Unukl IP 
brushes. Wrlle for d’lopo.H It ion. wire -II rip 
l^nnitHiy Eio^h Corpora t Ion, >1 Last Eiev- 
enth Stre e t, New A'o fk. 

GREATER Money-maker, Qualily electric 
water tieater. Rclali fl.9A, wholesale 65r, 
agent's emu pic tl. "Bealproduris/- gSoS 
rutiitp s, rti i Hiigo, 

FREE Lite cat u re describing many munej 
making plans. ISNtorC, 4042 N, Keeler. Ellvl- 

CftKd. 

( AMI Income claiir restlverlng mlTtcnj 
rcphiting meI.alLVH.ret making glass signs. 
Port oh Eg outfit, .Sprinkle, Plater, 123, MarL 
mil lorj. 

Yl W Cleaner! Warhea clothes quirklr. 
i"iyana everything, Premium deal*. Free 
sample. lion [fn, 1QQ7 Uil n g Ihiyk, (.'biCiigU. 

BIG Money applying gold Initial* on au- 
EomobfiCa. PlaQeiE think today, No etpCrL 
cnCO needed. Free Eaimrlfts, "Bel™," 1 IDBi 
YVadiilnlit Or. Boston . Mass. 

PROFITABLE Hgme business. Legiti- 
mate. No cam asilng. May ufl-rvd PuLilLhcra, 
P- M-l Bco a ■ |wa v . N civ Turk, 

fllLYEklNG Mirrors made easy and 461 
other useful article* Siv khop Notes. Yoluine 
— i'll cents postpaid. Popular Mrrhanica 
Press, BooiP C37 P , Suu E. Ontario Fit. , Cbl- 
rago. 

AGENTS; Stamping Hgcncs on [lOi-keE-bey 
protector*, ^aEiipla check wLtti your name, 
address, 2Hc. Stamping outfits. Emhleiu 
checks, check-fobs, name plates. Ilnrt Mfg. 

Co,. 313 Degraw St.. Brooklyn, N. Y, „ 

GENUINE Gold letters for litre windows. 
Faslly applied. Fi-ec .,antple?,. Llticral offer 
l,i general agent*. Metallic Letter Go,, 
42S -II North Clark, Chicago. 
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POPULAR MECHANICS ADVERTISING SECTION 



A GENTF — OptiotLiJii Li r id make money; 
brtrjli route Imoy 87 sumnfUl tnusnes : 

bmn-f ar orflrf ; irnd Hlr free LiFtrednr-tiiry 
hoflklEt. EEiEt Co,, L^l E Giant Hi., Xrw 

Yor k. 

ffSc Sl«ii*y urn! fail idle-- UNfiT ravriirr 
buss SHilii JnLll.ll-, fur Ilk alter. 1 u eiiatu* 
It.AlJ; make 31.-17. Tr-rr mriler* -tells ttiy. 
Write tor particulars nni Trc"- dliupte. Anier- 
lr jbl Mnmufirim Company., [Nut -L<i, tart 

Ortnut. X. J, 

MAKE Yciur own prniliiii, K aaiiii- 

jauTjelf Toilet arlUk-, Map i 1 it r u.i t . We 
f urn lib CTWJlbihi;, Valuable haak free. 
Nath mat Hrlrptlflr Lalttrataflei, IP'dEW 

Urgni, Hkhiritun.il, V'i. 

MAN In ill' 1 1 lono la iriale iuTTi purl 
Kflrftfiri, bathTumn Elstures, refill] *h bC'b. 
mirrors, ebtniltllirdj by new uu-ibml, No 
rnpllHl or «in>rlenre ruuuircd simple pEnn 
nf iinmiif j.- rurin tr al 3 inrne ilirt [ you In bid 
iFunity- making buslnr-s. Outfit firmMUid, 
Frtfl particulars nnd proofs, Gold Meld) 
Co . Are. IL P f ffcWr . Ti t. 

13. QUO FHQFJT MihlnT f.-nunl.i t il- 
fnvilmr an<t many □Uteri: ,\.-r[<|nhi ■ an.] ernet- 
Erni'iri, ■rrlrulturr. ji 1 Li • >■ -■ .■ n I a niU. mill 

irtld's materials, iNwntiei. ri'DifDts, jtlues. 
[M-tra, imcrSliu.-i'i. Itltirlilni rtllOMtinr, ttnU 
orlnd IUft*S*, dyelhfi gU-iil. brat (rril'ment 
of metals, bou-rholil formulas, Im rmnn, 
eon Teel lock ry, rhTrlnf rum. lapidary ivnrk. 
ntmuinallni mtaln, lulirinnti. ptlmi. 

rjimiilirfi, phbiCI-gr*pTij\ rrmdE ds. r.j.uti 1 h#; 

fUr ,m T ii . riM i 3 f t - , siirip, iutullr>. soldering, 
eolli-f plrfial-Jl IrtKIs, pUrfllMe*, lrV*tflr|1T*IOiln £ , 
llmmndlnff. writlnC nudBrliil*. (7.710 no-vt- 
Im 111. I'lUFLltaf N| L-c Pffj*. llDOIJl 
2<hi E. Ontario Lit.. fl.Li uto. 



HIGH-GRADE SALESMEN 



TIE KM AN Guarantees ibiolittr saving, ar- 
of 'If Iff tin i-itrJi J 1 1 : 1 ; i r 1 1 wi rth nf 

j5JN-i|lne friT mJj(imr>iL|lei Stale org tinker* 
Wani fit. J1 r r in ii 1 1 I ■ i . 1 1 1 1 1 iV . I h-riv it I jihi. 

X"B\V Auto iiiJln^Wnrhl'i etieanert N'- 
ram sample. J-2C!th Century Cn., Kansas 
City, Mu, 

SflllKTltlNfl New- in fire ftMnjrtrlihrrt. 
Tin] ('OILII'I ill! linn rim. T’rn Ml In Wf*1 lire 
jrar-i. Krrliifiit imdturj 1 . Lmr price open* 
pOdteihOfik- Write llriL f rtnifL. Jui I’uun t 

Ilnlliilng, Littl eto n. Cnln rai to. 

FAST El Sri lr r : Hblr” Tm-niip ImliH 

sblr! ili.wiJ— liiib]^ IrmNn't^ n[i FNriV map 0 
rrii*[ieft ! f'i *IO Id tllMHP tLa]lv. SjjiihLfi 

,«rv. HtL]f-TrCi-r:rlrh. rtiJli HutiJuunt Ttuikllnr, 
La* ATucrle^, Cullf, 

mSTTu'nt.'TtUIS Wontrtl CD Fr 31 bTJike 
rlrf | rr fur A t'. MiwL trunk », tlrn-nn Serr- 
1i'(i and lti-:<nlr. 11 Oiurrlii Atrmie, |lri»V- 

lm. N, Y. 

HEitSll kTS. I Ei by il u l h , Oh Ir- nrj' i-a:, tj 
[1pd| i. tr — rllapjay nhil tilltlrh dra.1i, f.tf^ 

ln, i srafe. Steady mrfilfiyuipnt, Cafterline 

l^m- . :i -1 - S limy A ■ N\_ i'll r a L-n. 

SAL-ESMEXt Arrjuilulril ivElli pn-raers, 
fllllnn .ijiEnn^. Id iLainSe loral huMnrF.n, 

W'rlir CrilsTiL, 2(Ht3 N. Tli lid St.. MMiviufeef, 
IV I inMtiltt. 

51 AK k It Iff nLoney ilrtufy, lll^h grille 

rn 1 ■■ i j 1 j * r klnniraatj,, pacit.1, nr 

i II ltd, Arfi, BI tl- ItliE iut Limit. Fari it*Jli‘rS. 
Fii'* eittflt. St i on it VI fd (’e.. tnit Weil 

■lirk urn Tirpt, N- J t. Chlrafio. 

STltANrtE IJl-irti-fry atrfli:iii!i ^lttiijni.iblJe. 
rnitlnei, rt art Inn Tonuer frbut-e (ci.r . T'.isri 
In Otl. 1 ^ ii ^ lavJhl!. I'Vrr trial nnii|ili L| n - 
usual liii.nry Making nlatt. It. Mrl LI inter., 
CLly. ATu. 

A ['TO A ive - miry iiilPiimiri. b’Tef tb'iil fi^r 
(Train- lrrr-1 ILbln iitiiu .1 risinplrlr line 
■n Eo ■'■re-* -mrld- prieed Hffhf. SJV': fiiitimh- 

sEan daily. Eirliraiye terriEnry. Outfll free. 
No l lumiL JJ^ln rtV W f-it wm Mi. f'hlciigo 

lFifr Money ran I if rt t-iaai t y ! I'l-niiprirnl, Kt- 
prrlmre imn«esiiiry . Pay weehly. Vr.if 
'round prufiEs. FanrimLinr qui loop worit. 
FulE or purl time. 1 r n L I n 1 1 1 a-l flehl. I'uin- 
pinr aiitflt free. PTOiin’F NuiserLes. DcpL 
iSU O Um nli i -ifr N' iv York 



MAKE Mi tr money i ah Inn cnTers ’him, 
lie*, ijn'krh't-nr. fln'-iea, IldhI« ry, tilonutl. 
rovtaaEI- i .a nr i uniform^. OuLAfl fr-:r Nlm- 
tmt I'qnafiiny, De[urtuitnL iij. Lin- 

fnlll Ayr nilf, ChLi'ilgO 1 - 

I 1 LV'NV Ea. h. Ikautiful fold rr (Tret ids 
lrtieri for -rut' wJndiHi Ndn-| ji ni^tuhli'. 
Kaiilr applkd Frne rnrOoln At Ini Sien 
\Yii ik t . ?I1 1 lUl <|rd . C/h lf nO, 

liiu SIlhii) In lire Imhiitf. JirN nf« 
■lit ii Ur i iMiPh to if ii h'e -it*L|ciiFr, juraur*. 
Nf r J [jiri-drlp pnM'lir* piiBiaqtfrd llt.UM 
ru Ll-f - . 5.1 vfefciv f-’i? -hInhwii ut dlitiili- 

uEWfi. Frotertfd Efiriinry, W'ntf t^a-onyi i ity 
lit fr ra. 7!F7 liui-klutill , OnyltHt. Ob La. 

THYImoX Ibxln uiiSf-i brnnii m-vr, 
^ iirolM. Millions of uutu on nerd n a st- 
int;. flu aranTcpcL P*Thi'ruio W’orki, rt'orla, 
IlJlnold. , 

HEirSTlK. Nrif dry 1ijlifir:*(iiis atlek Un 
lvihiit, iiieial ur rulibur. car. Lkhih', idTk k. 

l..ji:]init Hi] rantpenln u-.lns In raunler 
i J I -j . I utr . I>lr;je itliiipi haio|hle Anil jibn. Full 
it -3 i]e llitr, Earn- haw, Palmer Bide., Uu3' 
lyy. rm-l. 

SELL Siam ur hamci. Biff new line. 

Over IjO Jreui-i. Ub to littOS pmlitd Re- 
peyls. SupcTbi Cd. , H-lll, Ilaltliuun 1 . MJ. 

Nl-W Ftdfril, iTate tall ahii rml# laws 
fnrrr under severe penalties, the keeplnn uf 
ruufur hipAnrRg rcfvrdi, Iinmenn druinnd 
lor out i .Oil hilly luprmnl Hi rerord. Sells 
At ylffht lE-nn-'iit r«nnurl5:i, n* lvltisnut enLT- 
bar: in. Men selMfiss H iu !£ 5 dally. iJ,5(J 
f-adi |»rnH] rverF sale, Coraruor.vicaltli Pub- 

II -hint; O Hik Kp I>h i H«til, i ‘isliann. 

SKI.L Pioeits enitHN-isat print mj: (H.&iV 

I I I in. ■ ini i , with frpfl cut servlen Wsittb f H . 11(1. 
Nut b Em like III liJiunilnlun 31. (lit. nil- 
um-fij EiperJcnre irinDfits-arT. * sal tit free. 
UulLs'd E nn avers. F-ijlj.7 tioulh State, Chl- 
tlR 

FT A HT A husinrsv nr Spur nwn! Beeunte 
n itiEtsrrlpi Eun rr prc- eUtaE Ive fur "FcpuliT 
\|rchnn['-i " Nu i-jiuititl T^juln'd Llberit 
rnmuii ailona, 5luriilsly benm Write for df* 
1 st]; V. lA, AUKerrmn, Cl mil if Ion Mann- 
It-r, 200 East Ontario SjnMt, Hoom 
3'hli-are. 

JlEiAXll ffiab-liBff sjfai. Qdlisfi bla 

eierywheie — klu prnfln — *wifl •-ale'- ~ Tq - r re- 
inru I i. Na mtrlrtkHii. .A 1 1 li-eaters buy, 
Ai't! K&M- -I '17:] hi l simwFKji I . C'Mi-jko. 

NAT.fcH.VlEX'— Hell rq[]firt|sm sviTeltiB. 
iiu' ir (- raminltPlbiL Haierr Hy+Efjui. 

Nhi-melsl, Ohiian:. 

NEW KprvirtUy — Hi.'|]j fiery llUilatsi ind 
pnalFMlOiml tpab l-’nwr 111 ifll' - ilia U v 
J2HU irttkly, Fs>yet ctrared It-Sitffl I il itirr? 
bluiiUm. U'tltfr, I*. 1-] Ariw»ironi, Pr=si4firti, 
jn-pt. PM, Mob tie. Ala. 

SALES UeniDUilratura. L - Kan- PJ a t e n llh 

S ure ‘liver. 1 □£. prANi -Ce r A uk 3 L, 
_ua|lre. _!HU_ AValnul. PhllBdrluhln. 

HE MU PunrJilHKtriP direct Eu ileal«i4 fruin 
world's leading pum-lvEttHa trt farrnrv, Wlmle ■ 

sate prlee i, Knurumua prailtt. til^ rwutuls. 
il«ni. NaLfi ME free. Uarlkll Co., HSI7 
■Tack ion. Chieneo- 

FHEE ltimklri ■Ii" 3 :tIIi»s ft" plan 3 fur niah- 
tnp J2" l]lh» Hi'eklv. iu iMune m DQlie, iiufii- 
ne^s of your own. Elite Co., 211 Grami Si,, 

New rarit. 

OVTDOOR S|Kjr‘3 lur evrryuuf — Enroy 

them nil ■■ .'ar muni! with ah l ri hnuh nub- 
Jl-hed l-y PorAilar Meehan lei. Hundmli nf 
idrafi fur new oriel papular -mnili fui every 
j eaLpn; roiuplete instnirtlun fur mill Eng nrr- 
r- j rrrS' fuijlurrarnr a( shrall r.:it HiW pa,rref 
an.f (Tifi lllustral'lnni. Id [mil nntd. P.ipuLar 

MiiEnifilfi I'refir Hoohi ("il. 2slii E. (Nujrla 
S=t. Chlrapi. 



HELP WANTED 



BE Vn ludepf ndent Im rrhinl In yuur fluvn 
roirtmenhp. !f y i'll are huhiM ami n llfflile 
I'Ll ilirt yn(.i vtliti earntnir. up n. f 17 TIL 
Hril week; ru.iM- later. Nb rit|i|to! rfHlUreil. 
UNflEli mril 111 free. A Hurt All Hi. S 3 Afl 
ii rii! i'.ihEi. S Afti li'.min fthlii. 



5 I.\N — iJ.ihillR T-ra.tljir ■ i r«fc rauie J’l.p c 
HB. 8 lti|F*]Jy aili rrl I se<l fir. ] Ik- nmnlcr eaul 
ntdBe, New- 1 a-riSrln deal — 4 lahlris Tie hV 
uther fait nellfT*. Idil'F [imriE, >'u inve-T- 
Uifrit. SmniiJra free World's PrnJuelj Cu., 
tlfuE, TS 14 Snr rii-eT T n d. 

KXnrSITE Tprltnfj Id (r|rrrvrn[|tlVM 
of r'a-n-O-orifih tnUe.F ieitfr^. Ail Irlim 
bj-ln. Ihieh. !. I . 2 ouiE n iruhei r ■■ 1] 
Any nljrn arranjfrmtnt eun be njmir Nrll np 
-Ikhl. Sum pit a-.rtmrnt nf 213 li'ttfn fur 
11. M-trk Sprelally Co.* RG Westralnstf r 

ftoad. rt’-H’hed'er, N. Y. 

NEW ItnitrhfTP ureiiN niaelrlnr Qulik 
lpuhry PederiR £nf 1 nt«rln| Cu-. ilinbf*|L- 
dlls, Minn. 



CASH Paid fir l isH'r f rfl I > *. Inner ti. See 
^ In- lair TH-i'luy A 'h i- n Imm enl on n age ISA. 

T.Or If, Ajirnls wnhtrd in wrnr and dem- 
rinsIraLe free suits to fiEfttLl 1 . N"u riinva=?Ina. 
T'p to 312 in il lay rrny. Kiptritnrt unree- 
f,-ory. Y'ltiuaUla deiuanM ratine Mulpment, 
actual Bftniplev free. Prerrm Ttilorlnfi, 
Dpnt._jr - 1 17 1 mu _Th T Mf>. , rbif no. 

GO fnr« yhirluslt liurtn, -■ ■.vlthciil invi-i 

mfnr Cull in tinre« with Muite.i ] !n>‘ ii-ir 

'F 1 1 1 r: it ituliilrr dlipittlrit Aiyilrln, to^iir 

fiiadri, liftlh I In i 1 1 i i‘T - , tin ■i.ltiled, li(ii.l-rTiii|.| 
r mi rnl. TO dSfftrtfll llfirn "t‘p tu 12 "-"^ 
Iirndl ti:| mil Ellir-f iFrif ■■ \j«:ru' 0 'iSarr, 
tVilli fur cymtaK and plana. PrueirEi&x, 
LLftit. 34 LD, ISTjtl S. Troy, Chicaco, 



risTIltflL'TOlifl— Pikvmen sell dealers 3 
in iv CDunier ciitil products, proslc 

li|"»i, Nunh Ms 'll ?,un. Ohio. 

I , Alt N <|uiek cash rni-Ln^ uiuihroonia In 
ecltar. shed, attle, A'i? buy rrupl. Unarm- 
Iceil loiter lalt furnished fca*J. Otkifliib > 
JirNluu], IbrtX rptf. CnUnl. 3 S 1 H-AJ 7 T} 

LIUi'tj 1& Alt., Cblraiih. 

LSlfi Money (rroaJna |tiunhmiui rcLlar, 
li]J« pi ape*. Hubitllfi fqralglitd- We buy. 
E'lee ImkjU. Mp^hruorii Grown-n, HIl'LtD N. 

t'lark, rlilcajo. 

TtACUEIlH. A L ,i i iv (UBffncles retrorted Id 
T uu by new rooneratlve plnreinrnt plan. 

Trewgeke . 495 , Wlrbltk. K h n , 

AG ivX'l'S — SJoii rd rnrii and i rIIoui ff mover 
iv HI liultil yijil a stfiiidy i«| 3 fpt UiLiln< !l, Nend 
today fur pi.-eket-Ulu trial DLltnt. The VJn>! 
Ouirii'.inv, Tit Sf^j 1 1 - ithle., Hin-li r^i tr, _ V 

lea. UN .vtr randilloMflK— Aioerlra'i ws( 
iilo industiy. Ttbuuaari I nf onii-jri ialIf n* for 
far Eirdny men. Clef yetir Murt uLILi eDmpicte 
ueiv bonk by E. W. RJnvbeffc. 3 d. Ml ihkI- 
pek 3 PopuJar Midianies Press, lToom 1 ' 3 j, 
2 ito E. unLarlo hl. Cblcaac- 



EDUCAT1 OtJJtL AN D INSTHUCTlON 



LKAltN Sclent S lie salruniPib Ip ami ftur- 
tti’ifr aimlyili. Head perhOtittiLi'y on slaht. 

iJyemuna ihIm reslitam-e, Gal' loin chu PSu 

permanml :-av Helii 37^.40 tu i2IUJ.TM.i w-efk- 
Sy [lUr-illdf, vvlrtv travfjinjf eiurn ■ l 1 v nald, 
No worries ■bout dlrikes, luy-ulT'i, i Each 

seasons, rEe. ]itlro(fiiv Lacy offer, 31 -Qi' for 
Elr.it throe |«edbs. Jj.rm far full eDursn of 
twenty ieisous. Don't delay. Via EL ynuci ta- 
LTa ;r. ThtMiiimds of suer-etisful laJe-sdiieij u-.iv 
llili ayatein, Packard^ NrlentLHie Naleiinan- 
sbtp CouT-ve, " X ; : j Nuulh MLrhlffan Areuua, 
Chlfnau. 1 M Ipo la, 

NKCHET NervliT. Valuable InforniatLon 
free I ri i emu I Tonal Hfi-rcl JBervlce liifftLtuLe, 

i h il-7V 1 1 ijl i- - b ■ n . N J 

NATIONAL rorreirparnionro Nehoevl of Lot- 
lerlnff Lram si an work, iftow cards. Will r 
fnr ;mr1 li-HLjrii. Oil Main Ft., Buffalo. K, T, 

l.fcAll.V Thu mlJfrf’llun ajirnfy bublnras. 
Gdfht iJierunt!- a mured W'rltf Cole Asao- 
finii'i-. Tinvrr. Ny ramie. New Tur k 

SLIDE Mule si mp3 Hied •-Complete 2il' r rule 
and l.^srurTlon eourse 4> (HHSlpsld, Math- 
AUI Dhtrlbulen, Ull Clifton Ave., Mart-k- 
hgqrf, Mqag. 

] , K A !CV To umke niertrn nh-.il ikFEi-hv!i ami 
Inrrnrio your famines nu unatrir wruii ypsir 
mfi-Li iiji i livn . No eollegfl. (Hlucatlon nerosiary. 
Ka-y Id* pflred [fSHnni for be it timers, lioi 
1222, Baiint Ituudr, Ln. 

WANTED r Naraei nten-unmeti. tHE-fiQ, 
^Ishlttff KUifrnmrnE jnhs. Sunwier elimina- 
tion-" eP[4iiled, f l O’ . 0 ii -31 “ ' • 4)0 laontli. Pu 1 1 
pnrth $atupEe le.vt.-i, rceo, FrahkEEn I»- 

Kltlute, D fjt T[, Hcr-hf iler, N Y 

TEIlFaK InlU new-ipuper work. Ten prae- 
lli-^l ifiufflj by Now Votlt CEly m'WjriHpiT 
eilllur. Semi il trj Pmei Dahlen. 148-44 
X'i.iTllifrn Itl-.d, FliJ.lilnir, New - Vi irk Hit . 

BECOME A hUifes-f.Fl Ini rd iff al or. Ek- 
prrlenec unneressary. InlrrcifJitj! publican mi 
anil particulars free. Natl anal Ny.»lem. llni 
jjr> TL Fr emon t . Nebr. 

LEA HN Much In Lit trade, loot, dk maklns. 

AutthiiiAtle Ii Ik ■ I I il till IfCrw Ml I I'll Im-. NTflil 
frn shun inrlhuik. Arlual worh. J'obi oprn 
for traLcird men. Employ nieni help. Ellu -- 
i riled hook Let free. Allied Ncpriv Jiacblne 
Cnru panj, HiH Labe Str eet , l^bleaffo, 

HE A l'\i*t-rmnfi:.rt upFi-Eilty insnufan’tiir- 
m-r: Esvelknt pmrtld C'Dirr-ie 51I.7S.. Con- 
r Immlnl. Ihillt. cijfrji.En. 

LI: lR5f F»"t (lsurl-nt irl borne FruJerlcIt 
A. Smith, 2 1 Pi Nm alley lAyurt. rhirgeo^ 

IfECTT-l, NIC ALLY Inclined uicn nf ail «gr- 
tn all liatft, ari 1 tmlod lo [prepare In iinr. 

1 1 1 iff f.-r Ills pay ptifltlon*. irrvli"lnB. rfiialr- 
I nr; anil Eruilaltlnfr a El uiiFkrs of i' Leri lie re- 
frLseralari ami air mndltbiplnB linlr* Book- 
Eoi and iletalla free. Itieffln<r"t!«n KiifiJ- 
nftTlnff Inst it ole, Warner Iildjf. . \ <kcflh l 1 1 iwa 
Ohio. 

r 3 1 HE or fFTt V Tm^Eit by roirfsponiirni-F. 
Evahi -'klMrul of Chlropndy, Monlfumery. 
Ajatiama. 

MlRACT'EfirS! WhpL wealth, .1 Uocc-.r f 
('-:r The r.aiv, ll.Dfl. Otli Browne. Eoi 571. 
flerwyti, Hi, 

LEARN LrUcrlnj:, poilei art and deilcrt 
Frrp ixvnkfeE. Enieraoti NtudLiM, 1 27 fC-n , 
liFartw i rn, Chifi an, 

MODERN KitrlumLIvn- New lurluslry 
hfFiU I ful fifd Pifn fnr in --tall I uk, irlfi-irErir, 
repair Inf, If jntt Keek a MCif tlelil with 
Uf|ttf DtHinrlllnlUei ffrt lafrd InH'k tij All - 
hrmne and Turrujnl-l. linn em> ; i ■ a i H . pup. 
uliir Vlsehanhes Press, liouin CTtHi, 2dd ll. 
Ontario £t. , Chkaio. 
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HOME Sttjdj' course* leading to dearees: 
Art* and oc tehees, phllDiOphy , edm at km. tun', 
letters, L I ico !<j j; >v, psychology, c-n }i Lim-i- r i n g , 

clnjiMUtfy, bitfineis and commerce. Many 
olbers, McKInley’Amevejt UnReriitj, e.:iit- 

cagm 

GET U, ii- government, ]ob--s.l.srL (Iftj* 
5175 iqytith. Men- women. agr IS -13. Are; 
you eligible tai c] i b fbli Itr teat I Gel our 
fire i|ui'?t jurmairtf — llnd out. Xu obligation 
irliittvtr. Instruction Bureau, lul, St- Louie, 

JUlsamirl. 

ii. C GQVtaiSMiJNT iNairTuni. t\:m- 
(lftgft u.nd up a year, Let aur eiperi t former 
government tHPilnn) prepare Jruu for * t«5' 
ait Ian in (fie T* It way malt aeri ice r rural far- 
rier, pa-it oCTlee. ry sigma and otlirr bnoe^ei. 
Write today lor fWe booklet. Dept, t S, Fit- 
tenon School, BortuXtH, N, I. 



CARTOONING— COMMERCIAL ART 



M AiiK Money, Sketching. Dupllc riling. 
Free plane. Fa taler. 421 -It Klnlueh Bldg,, 

Si. Lou t a, M&. 

CAltruOMNU Cu h ,-m :— ::j> ksriiii-, Inn 13- 
luatratlona wl E b drawlhg pena and pencils, 
Jl.-mj complete. Be n ell Studies. Ro* BlU-Pj. 

Ilollyivond. Calif. 

AMATEUR Cartoonists run (35.dll 

vdklL spare time, duplicating yiruxtfli ad- 
% irrt Is e-ments. 3-M BjUdlntt, Argyle, WLa. 



ADVERTISING AGENCIES 



|,KAHN Advertising lulekly at ho me. 
New easy ‘i.ira-etLcql lalnn. No test bonkF., In- 
liTH'sl (ok IkhAM ftn-L 1 . Page -Da via School of 
Advertising, ^f^Chi Michigan, Dept. 343-E, 

<' Ii Irapo. 

KRE K — N i'ifr Arhertlf,era Hale Outdo, 41 
[ingc.s, Ihcludn everything, Lowest rates. 
K. 1 L Brown Advertising Agenry. H& S. 
] >carbom. Chirigfc 

AD V KHTCriL ' Profitably: 113 rttfliti 

(UMQ.unft Sunday pevvapaper readers with U A 
word oil. New*n*jwr. magazine rale-guldo, 
free. Chlragft fnlftli Aitiay. 2(1 West Jack- 

lon. Chlnmo- _ 

IKl.' H DirtdaY Adyoirt I sensenl 30 magazines. 
Tear (34. Wood's Popular Services, Atlantic 
City, M. J, 



Fort ADVERTISERS 



3.1 1 WORDS Displayed (I,T&, Picture newa- 
paper, nmilat luii t 5 U 3 , 00 0 . 4 1 (on* lull, Bqi 

UHL*. S o n_Fra»klBi-a. 

BALKS Letters written. fit. Ealabllitied 
19] -j. Armstrong. ^ftf Loculi’. Den Mflinea. 

A1>VK1ITIHE In 3S& rural weekly news'- 
papers 24 Wurth SI 0.90. Llrt free. McGuire 
Advert Ding Agency. Bui 713, Johnson (Illy, 

Tennessee. 

Stem BFTUfirTTEIi LcKers will pet yow 
better results. Ally kind $1. Folder 7 
Tjgttc r- Rrrl.be. Ra. 33- r Camden, K, J. 

A (i V K ElTl B E . £4 Words in nciv?pspcl-S 
Jtlu, i.s>ts free. Advertising Brrvlcc iEn- 
IrlU, iO lireif], Chicago. 



BUSINESS SERVICE. 



EFFECTIVE Collection tellers, flvo fqr 

jl-OQ, Ernest rrmlln, Ilmnford. Maine. 

INFIJItil ATtllM Service e lntcTC»llnc bul- 
letin free. Unclaimed nionejs. Missing per- 
sons. GNUltdloay* finiLily raccinla. Wltkeraon, 

AnaJOatll ,__Wbhl ngton. D. (1, 

ALL IntemitloniL l-emM rastlers. life, 
Tldurcft IbrletO, Millcin Allorney at I^aw^ 

P. P. Br a 128 M. Jdaren. Meilfro. 

It HAND Xew itadmbiue in collect I na hi Its. 
7s 0 ”»y stein'' but raadern (ivb- Impeller, 

Adotit^Me to any huslnesi. Folder fnw. 
National Buslncfa Systems, it H. College, 
Akrnn. Ohio. 

USE Our rlth Are. grid rc IS- Reeure prea- 
tlao by making our- offieiyi vemr personal nr 
biiMlnt^* ( Yurt l address.. W« reprerent 
you. tterlvc .mat], talear*nii h tele phone mes- 
eagra. and you on It, or we re forward to you 
f dn ii v>. $2.00 rnomhly. New Tort Mali 

Hflrvjfg. Uld'titli Are. , or, 15 I’ark Row, 
Nmr YnfH. 

DELAWARE Charters; fees small; free 
forma. Chii. O, Ouyer, ttql »t. P 

Wl]j3iin£t(m d Del, 



FRINTINC. MULTI GRAPHING. MIMED' 
GRAPHING. GUMMED LABELS 



DOLLAR Printers' —i Choice. |1.Q0 posl- 
paldr — SSJ lvttcrhcsda. Sfifl 1 envclopca, 25G 
jtalrrncbtf. 27*0 a hipping liga, 219 blotter a. 
-tdfi bu sines? cards. 50ft parcel poit lahels. 
Dollar Printers, lEst. 1S97. ) 1130 LaSalle. 
Ottawa, Illinois. 



fr'ISE Crude bu4mw* statloiiErj-. ardJ let- 
terheads and tAv'rltpn I2,t],j, Iftliu gummed 
3.i lie Is SL.MTi. BampEes. JoUcy, 29 HI H'urfeh. 

ChScagu. 

Glfl C1RCULAHB. Fotders. glailnnen — 
SJ.tlt) ilioufaitd. DhQft htTfllopc KHp.i II1.0Q 
prepaid, ftiunplei. UoftdprinL HarriiofllMirg. 
Virgi nia. 

2311 LKTTE RJ4 E ABB , KnveLopEa Oe bllt- 
lieidi. AVayt(4?tt. Clyde. N. Y. 

"KU-dTTLE." 2!)ft BMccEfr, 1UIJ envelopes. 
^l.fui. Audrey press. Sift Pearl, Karr York, 
Il(K| OFFER-— 100 Letterheads, erne )«>•», 
La gc a L de, Uilft l>arr o w. K ) s.ni(on ( IllinolF._ 
■jutl iltJNJ> Let Lcthca.d* t crvvelftpei H stale- 
n)«n||, U;uls J2.ini prepaid. l L aslt with or- 
der. Interstate, Retiiany, M lEsw irt- 

r>uu WATERMARKED Boiwi Flandurd size 
lellerheadi, entelopei. billheads Si, 75. Brad- 

sJmw. K H Huran. Chleaga. 

I'JNVJil.OS'i'^ PrLittvd si. or — 1090 . OfiCKl 
letterheads (2.50— lft0O. Wilson Print In® 
Oo,. I931P Ka*l Tlh. Jmn^ Beaeh. Calif- 
PRINTING, M u Lt i g rupl i i ilg. 1 Leu - nfm h I e. 

E Ft 1 males free. M u L r J i : ■: Lt, 2911 CLtiiHaud* 

Erie, l^cin^ytTanLa. 

KK'trf'KH Labels for les*. HbiupJm. Isa- 
bel er ^y fililS A Qutmhy. Ulevcla nd. Ob E ck 

19UO FOUR Plj cards jl.OU. UluslratienS, 

Rra<l:dmw, 32 1 E ITm^jn, riileagd- 

l.ftUU ADIpREBS Bllckera, 1x2, (iUr Einmcy 
order. Posi pa td. Skeha. 2f)9 Lawrence^ 

Rom e, N. Y. 

UUMMKD Blbkeri. 3 Unn. 500. 20c i 
3.00ft, 35e; prompt". SeaL, 0117 Eggleston, 

Cbi-i'aKG. 

21ft LETTER II K-VDB, Bonrt paper 9^x11, 
td.2i. 21 1) envalupes, 0^, IL.ftO- Postpaid. 
Btdialfer 1'rcs-d, li£7 Senuea Are. , Bitsoklyn. 

Now \ 'ort. _ 

N l| RU El A VI Jl E Em has led 219 letter- 
beads.. 219 ein i L lrj]aee, S3. 89 delivered, Hal 31- 
d*V*. Kin>S- Indiana. 

ENgRaVURK PrlnUiTg' Lowest poFsUdt 
u-fifea. Simulsj frre. Bunko._ Midiaw h. N. Y_. 

20{|ft ltirsi\ESS CardA lieiiii printed 
*1.59. Aiks Dktrlbullng Co,, 1814 Bed- 
rord A eg I' ll is b urgh. Fa . 

ENVELOP t-S I 'fluted *1 ,9ft— lClftll. Ch»d 

letterhead} (2.10—1000, tViintn Printing 
Cfr. mriimh 81- ■ Long Tleaeh. Callf. 

101 jo It i SIN Ebb CARI1B. Card case, 31.1ft. 

Hiller. Priii ler. A odd er, T a . 

siTAtlONKHV, LJIniUsr*, ehccks, loose- 
leaf. ritEEpg. binding. CemutereUI Pros*, 

Bita via . Ob_l n. 

BETTER Grade printing, rca.; nnable priced. 
Free samples. Economic Presi, Lcunia, K. J. 



PRINTING OUTFITS AND SUPPLIES 



BAND rrfw, type ahd complel'e print ers r 
fuppttcii. AdvBc equipment you need and we 
■luuie prices ; or lend slartip for catalog. 
P, Ptfiffer, 4T'A; 8 Columbia St., Newark, 
Ne tt Jofsey, 

S EW Type 29e fmt Catalogue dlm«L 

NatlHJi-Lnl T>'pe Compagf. . Tarkni.n. Mlild^iiri. 

l.'HKb Ppchf bargains, type. LIfL 3r, Ki- 
clifinpo 1)12, 22 Grlml, Meriden, Conn. 

PHOTO EN( ; It AT E WUIidu t e h'm'era'. Eaar. 
rhflnp process — H-90- Phaloarave. liftg S3, 

QgM, Nel)f. 

PRINT Your own cards, stationery, clri'u- 
tara. advertising etc. Have money. Kjsa' 
nile.r furnished. Print for ntlieri, Mg prof' 
its. Junior press $5.90; Jpb prtaj^a (11. (29 
up. Wrltft for iktallo. Koliey 2-11. 

Meriden. Conn. _ 

M A KE Cuti — K*sy. _ cheap, proers*" Half - 
lotHJi. Bhtifuta. typunattftr, Andclram™, 
liftta Dreehwoftd Ate,, Blue la iahd , HI. 
PRINT Tftur cm rirnrlnrs. envelopes. 

rrlMi hi: me iniiili 1 presa L'ik 1 3 ng levs thnn fl QQ 
Illustrated instructions ltJp, Curt Eddllist, 

ftilma, Minn. 

PRINTING Ouiflia — P hubi. type supplies, 
type novelties . Send stamp far ealaJog. 

Model Pr esa. Titrl. Penni. 

BARGAINS L’Ftd presses, type. Send 
ilainp. Box 11, Cambridge. Slasg, 



TYPEWRITERS, OUPLlCATDHS, 
flFFfCe DEVICES 



TYPEWRITER S12, MuEllgripSt. mimep- 
fcraph, and oilier a nice machines. lVi tie Bid 
Pr ulH Bldg.. 170 North LaHal l e, Chleaga. 

1NCHEABK Builnesi. ;, Kke(llngrw»h" 
rtlary itfliell,, el ay ami turn iluplleators t^.Bl 
in ($7.50, Prints wnitbins, Typewritten, 
penned, drawn, tweed. Colors. Folder free. 
Pktlshurch Typewriter Bui'ply. Wulte 518. 
PRl jfourfth, Pa. 

NEW (4.75 Automatic adding machine. 
Fully guaianteed, Basiell, H$SJ HoUymod 
Avenue. Chicago. 



EXCELLENT Steprll dupLlc-ati'ir fnr 1I0I- 
lar, InstrucLlont, hmeprlfit. (l-ft0 (hill I, 
lBUI LlHEiu. HonuluJu. 



RUBBER STAMPS AND ftFFlCE 
SUPPLIES 



NAME, Ad'trrKS. 5 Hites S$c: $ 3lne» 
35c. KLauip Woiks, Aulmru, Ne3>r. 



PATENT ATTORNEYS 



INVENTORY: .^end Immediately for your 
rfijdvs uf pur new free book*, “Patent Pra- 
tei:rton ,r Hid 1 'Stuareitlani on Selling an In* 
vcnilun." SLity-etght pujms uf Interest ing 
Facia. Ther tell tww i'at^nl Laws ikratevt you 3 
kind of aketi'll or (nudrl needed: iluiiile itvii* 
to lake wittiOul eftjt; Iwov gucre*aful Inventori 
haie Herured flnanc iul aaclslinhe : >huw Lntcr- 
estlng Invintiuu: i Hu .1 rate import nut me- 
rbanlcal TDOmneiRk- with Lmuk we also send 
free Evicffncc t* Invention form: ta hcLp cs* 
labllfh date of dticlosvire- Elunpl set vice, 
reasaciBtdc fee*, special deferred paymr-ht 
pl an, ^IrUetesl aerreej. TI-: i rt> - a i y year.s' 

eiperieiwe, [ILghi>>t rcforcurc*. Write ua 
today. The fgris In our books are worth 
mohey lu Jie tojn) With a Eftfld jrmentJun. 
Address; Yivlor J. Evans & ce., ilea s-dr red 
Patent Acturncys, 40911 Victor Building, 

Washi ngt on. D, C. 

J TM KNTUR S”Gulcrer^ 10ft pn«ftiutLleal 
uiiweiiient-. free; tt-dvDe* Ob p^tentJcLg, cell- 
ing invent Soils. Frank LvdCnuann. lYlbUELft 

pidg i. Nv« Vert, 

iNVKNTlONis Of iuL-rlt rsn he *nfHy 
marlErted before patenting. P« Information 
write Chart fred In-titftte. Dept. UL JJ a rt S.i- 
far Hi t tiding, W a sti | ne t on , D. C. 

liA vTr^ on an invctuionF^vahi to tnow 
ROW Id dc*KlQ[h lMl'Jci t A novel ItL-.ch; lun 
nmy produce umrething aaleafnle, feecuro pH’ 
ent protect Ion. Write today for fret boo if 
'“Patent Ould* for t be Inventor. tt ItJuy- 
1 rules score a of Ihi MR tons, many of Ihdft thl 
roundalion of rommerh ai jsitree^F, t’lirenei) 
a. O'Brien. fteKlHered Patent Attorney, E81 

Artatns Ru I tdl ng. 5» sljIhgtpn._D- _ C. 

PATENTS. HMtlcflreA lllghesl refer- 
cfu'es. Best results, Promptness assured, 
Watson E. Coleman, J 'a tent Lawyer, 72± 
Ninth S t. W'pshlftgtOH. D. C, 

A BETTER. Dpal for Inventors; Tlluahle 
mnnufaelurlng mill Salts tuggexltons tuni’ 
Lined With akillfut patehl brotci'ilon. My J 
fee to secure patent Soft. Oft. Trade-mark* 
registered (35.09, Copyright (ft, 00. 22 

years patent, engineering sxpertenee. I. J, 
O'ltrlen, Iflft W^t 42nd, New Vurk 

POSTAL Brings full Information about 
patents and I heir cost. Shepherd & Campbell, 
Iklrnf mod Trade - MHrh Attorneys* 512 Vie- 

!pt nmidlnc. Washington. D. C. 

PATENTS iTorured; trade marks rfiftlS’ 
lered — preliminary advice fund du-il ivllhout 
f-baigL 1 . Haokiet and form fur disclosing 
Idea free. Irving L. Mi-ratliian. 7 9ft A In- 
t er nallonit llldg.. B'ashlnelon, It. <\ 

L. F. RANDOLPH, $02 -B Victor Build- 
ing, U'aililnjrtun, D. C. Low put. Book 
and Ih fo rntftHnfl free. 

P AT E NTS-, Inatrortftfns “Her tft Rslab- 

ll.di l'our IlighLi" and form. ‘'EtSiJeme of 
Cftnrept Inn"- -sent freel Lancaster, All wine 
d: lEfthimeJ, 411 Bowen Building. Waah ins - 
ton. I>. C. 

INVENTORY — $*nti for ft m bwklet J,, Pn- 
enl-Henie.' 1 InrormatloR based on $4 years 
espefinw*. Lacey A Lacey, Dept. 5A t 635 

F 31.. W'tshlnatan. I>. C. 

Erei\OilT For Lnvenlors. Write for book- 
let, Tim*. Jf. Johnston. 635 F St, N, W,. 
i-i oshlngton. D. C. 



FOR INVENTORS 



INVENTOR'S I'niversal Educator: con^ 
la Lika HOG hieclianLcil itiovcments ; bd per- 
rietnal iikw.1on^: instruction m procuring and 
selling patents ami se-lecttng tm attorney, 
etc. Suggests new Idcai. Price (100 post- 
paid in U.S.A. Address Albert K. Dlelrlrh, 
r.u-B Colora do Bi di;., WxMng ton. P. C. 

TO Invent on : We are In the market to 

purchase- a grand patent'. nreferghLy a (lie and 
top rent strai'ir item. Wilt purchase outright 
or royalty. Purchasing Agent, 241 Front BE., 
New Park , N . V, _ 

INVENTORS- Co-aprnthr frukt. Ltm 
rain. 322ft N Hilt. Milwaukee. Wiscon sin. 

FINANCE — Sell your inrenlionL Merithri- 
OtH HitftistlOh* wanleil, for isle, described. 
EILiisI ruti'd In "Imeatlif Age & Patent 5lar- 
the Inrentors trade journal. Manufac- 
turer* seeking new tnt«nllw; specify re- 
rj 11 [rein Cura. Specimen fohler 3e> Inventlkft 
Age. SdlKKTlBl Gfrii ». CaeUtadt, K, J, 
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POPULAR MECHANICS ADVERTISING SECTION 



1ST EXTOES; Stml Immediately fur your 
entiles of our new iitt ImaUa. ' 'Patent Pro- 
tei-Lion'" and "SusSTodlons on Sell Inc *n In- 
vent Jon. " SExlJ' -eight W of interesting: 
facta, They tell hurt Patent L*wa protect you; 
I-. j i i-l ejf sketch or model needed; simple Hep? 
Eli- take without rci.it; how sUi'cCsifuJ I mentor j, 
have seepted financial i^ltlaAK ! show Sfil cr- 
eating 1 m ent Iona : iliuKlrato timionahl me- 
chan^Al ui-fi^esLu'iJca- With book wc svCO Ftfld 
lieu Jiildfalc# of Invention form Id help Ch^ 
HblMi ■ 1 .1 c ■: gi (f j r,i- L uh ui u . I "ro! nj>C itfllrt, 
rcafianahle fees, apCOittt deferred payment 
plan. Strictest sfrrecy. Thirty- di yeari" 
experience. HIjEh^k references. W rite 13* 
Tht fijtt <■ in our books are wotlh 
jjuhnry l<, the cuan vtkli n good intftilloit 
Vlrlar J, Evam A- Co., Itn'iM?ittd 
Patent Attorneys, 4ulII Victor Building,, 
Washington. I). P, 

Ol It Manufacturcr-Cl li nls Ktrtw warn adiJt- 
llonal improved invention*. paL'ined <*i- un- 
iutfnltiL VYiial have ywit Chartered Insti- 
tute, Dept. l-J, Barrister Building, Wash- 
.Ing lon-j 11. C, 

UN PATENTED Me as tm Ii*~<oIlL 7 _ I1*U 
you how and help you make the -ale. Fri'ti 
purlieu] arB. (I’oEH-rlghLcd. I Write W. T. 
Greene, 914 II an isle r 3.1 Mg., Wa i'll Lug Loo, 
P. C. 

COPY Of unr patrol urns for il.WL 
E. P i JTH'h:. !Vll F He.. W h.sIl I hflt&n. Tl. r. 

1 SELL pat l' i it .v. t-Alahlbhed in 1 tuPO. 
CJiarteH A. Hffltt. 7731PM Garaon Atp, 

IliHltF'ltE, N. Y. 

INVENTORS: "'Making Imenllum Pay," 
(fi.ti' 32- page UlUftmcd hutilr, fl'mlkd unOn 
receipt tjf Jc post ace. Credent TuoE rmn- 
pan y, Dept. Z, Cincinna ti. Ohio. 

PATENTS. Lmr ntel. Hook and JpkiTnu- 
Mon free. I„ E'. Hamlnlpb, 302-C Victor 
BuilLtlpCp Wa-liSiictrin, tJ. U- 



INVENTIOHS wanted 



INVENTION'S. W’ anted — Patented nr nn- 
paKnteiL A u tomtit Ive preferred. Eciaipmeut 
(\i., 1533 Lo ^u-t , Hi. Josep h. it a 

inventions Wanted, iiirtnurfleuirtro 

realty m du l.u-dnrss. Mnhanlul Ei.fuipRn'rit 
SaL-s I’d.. Chain bar of Cujiiijk rce Bldg.. L’J ri- 
el nnat I . Ohio. u _ 

WILL Slanu fm'ture small novel l>'< JolTB 
Tre lani h IHi7_ Krii.il h Aye. . W il k Sn - 1 mrjf . IV'itn ft. 

H>1aLIh Irti t-riT Li it: s uildLi'cI. WE ftnlrV i[|j]L. 
7S2S Eijrtt(| A rijhue. Cki elaiisl, Ohio, 

I N I' KNTWXs' \V*nte»|— l>uit t-aierl. nmiaL 
(need. If you have an tiled for a3o, vrita 
Jlartiwr., 3ne, . Res Ranjfdf. Maine. 



PATENTS FOR SALE 



I n ENTTF IC Aft ON Band. Cad 1 payment 
and royally. Aline C. Home. lit. l r Rdi 
101. Iliillflllo, Calif. 

SANITARY llftir rmuh. 1 d'T>iinu] 1 l ; 1 1 h ■ L3 E 
EoLk't nrllrte. RkhMi! D. H<™ and, ] !..Kl 72, 

lloffH)Hi|a. Nevailft. 

i !A N'A D IA N — N’DtHFrode lutlE cry term] n a I 

protci’iipr. Bin srlier in 1" t 5 . Boy ally, 

E f l, lAken ■-. Cl aeiT Cl i.;i sr „ ^1 il. 

NO il LN-N Et?T. >rn.jl mirroad 

Mi 1 , oiilnlnhe teller, safety erank. romlitna- 
c Li in !iii if- pepper shaker. Hurrl, Curtis, 

YVa^hl n uton. 

31 AN LFACTUULH S Lucking Tor nriv In- 
vrntfnna ahoutd irrtle YV. T. GreEne, S;J3 
Barriiler Eiidg. , Wa.dalnttlon, IX C. 



MODELS AMD MODEL SUPPLIES 



RAJBROADEES: 'W ■"F10 J ' llM 3e. 
ftrav Model E'p. , llaEDlUnn, Onl.. Canada. 

YACHT Fit Lings for JTartrleheflil CJLtHtfli 
and Clciis-A otudel j arhE,'. IlluBlnttd Hat 
free. A. J. FBlier. HS02-1 ECunals Am 1 ., 
Bovai_Onk, Mi^h. 

^“SfltDEin^pg inei. ea«tiUkii ami 
Citaloifut 2V. Howandco. 2417 N. Aihlaaut 
Ave.^JJ htr-ae o. III, 

15 HASP Gears and ntril-ol supplies. Pend 
for rata] op. The Pierre Model Work?. Tln- 
_ley Park. III. 

MODELS— Tour tdea3 deyeloped intu i'Jif- 

ttral worlifnir modeK "f.i years' 
espertenee; thoujaads of ?ai Inllr-I h-lh,e m.i e r*. 
ContliJentlal serTlce cuaranterd. Hank refer^ 
ens-p?. Send 3e potCage for 32-pa.R* hitotr — 
'■Jlakin-p Inrenlians Pay." Crtieent Tool 
Com n a n y. Prot. T .. i _CJ n*d nnat l . fihln. 

SHIP MsJetf— tluilrl Ifl’' Fly I fie Ctniad. 
C-nnaMtutton or Oalleon. All irutfrlik la- 
H'liiEllni; full-jlged nlttu only $1 '.(i from 
Hanroi k. 222 Dc-uclas* .In , Port.iniDuth. 
V Ifg trt 1 ft, 

UVRAT'S Engine cataloc (No. 3-1 i or sup- 
ply ra t b log fNo. 33 1 pnsjpaid 20e. Erray- 
meBco* 2S N. CIS 1 ilon, Ckleagc-. 



MANUFACTURING 



MANX FACTS ' HI NO. MO-le] <, dirt. Stamp- 
lugs lira^.-i’.T-tirk Y CwntlPii Ufiouhl-i. Stamp 
fur 1 .ifalug. BiuiSt Midi I SpFH LaliJe^. Kaii- 

^5_nii v M o. 

FINE Wood EurnlntH. all kind*! Vfr un- 

man eh ip ttuaraDteed W, t.i, Day, Iflirti N. 

j tft.inj.lfDn. _ I fuI l a naiiQj I I h d . 

TUOLri, Ulr.s jJ^i. ILilurtii and JiiurhltlO 
work Lion e iU mo- ! n rn-S c tn^t, LiuhthI toaL 
ifiakri- and marhlnisln. i'rfinitr Tool Work*. 

2123 W r . UarrlHim. Chleagp. 

I 1 ] 1 0 1 3 kLL K l.i Tj, [mj fun blades inntiiqfao- 
r 1 1 11 .1 Mrl’nhe No, I, Hnx U',. Kt. WnrOi 

.MAN"! T^JUrn IUe? anil ni(hlrLfl made 
at Srv.% Mitt. J. J. O'lit-len. Pilent-Denloji- 
nient Engine er, jafl Wait 12ml. Km Y ork. 

INVENTIONS ManufactumJ In any quin- 
tHy al low eosl. Stampings, die*, tnedeli. 
F-t^'r FTstirnite? nnil frei 1 eaialux- Crem-ent 
Tool Cd.„ Deni. N, CLnrlumJti, Dhto. 



HOME CRAFTSMEN 



SQUARES II 41 IU 341" Or 2v2 19* uak 
it gum. ]2 places 1 1. till. Veneer samples, 
11, 1 l iji-_ ,te w l'IJ m Lumber C o. , L a u rel, Mbs. 

liOONDOtitiLEH, Liiy ardi, ta hlsUe rortls : 
Nfake out! Kit. 8 yards material, foil ln- 
atructicnn. 23e, postage prepaid. Specify 

enlcuf. 1 ' raft Service, Bias sum Rnt«l, Itw-fu.'*- 

ter. N. X. 

MDKHl Making emutlilFlatltm 
Puranr. S(F'P liuldr-r nnd kitchen stOrfri, Tltree- 
In-use, pfan^ ll.DII, Abo plans and pal- 
LrriH j. v two -tv- 1 0 of modern lawn acts, 

L . _W. _ Wh ile, E vergre en. A la. 

WiU>]> I’nr hcupecrafl, an-hery. Ijgais.. 
FlnUhti] eanoe pndLlles, t!*tg|(ig fr<m, A. f. 
Crovv. Ironlon, Slo. 



Things you qah build 



BUILD Them yourself! Womleti p<my 
nodi head, switches tall, when rider pushes 
-t Jrritri-. Height, 1“ Ln. Cinuel design ahs, 
Full ml lort merty-gD^ round with len-renl 
eeilulOld anluniL; use haitLl or motor power, 
IMiLiuctrr 2 ft. Inst roe t Ion fulhiltt pat* 
Irma, Nttr each. Mother^ (loose [hh- bin , plan*, 
explanations, 23c. Horn r shop Studio, Box 3-2, 
Temple City. California. 



OLD COLO WANTED 



S'Uh I "Eli ntmre far gold teeth, w-abehe*. 
jewelry. KlftUr full e*sh valu# mailed diy 
sill I ■ men t received. Satl.tfaetlon gijarnrdeed 
or artlelet cheerfully returned. I .trended. 
Infiarjimtlun free. Chicago field smelting A 
Henning UP., iHia-F Champlain H3dg-, Clal- 

rago. 

MAIL t's your discarded jewelry, gold 
frown- ami bridges, ivulehtfl. diamonds, sll- 
vyr urn! plilfnum, New high prl+'t^ paid, rc- 
tulitaihr mu lied UiiuiedlftleEj, (focal* returned 
if uitr offer b refuAnl. L'iUel-iJ Smelting 
W-irkt, (The Old He 11 able. J 1 Eaektil hy Id 
years ef ei]?erlcru-c. ;I9 So. Slaio SI,, Dept. 
71, Chicago. 



HEATlNtl AND VENTILATING 



OIL Burner problem? solved. Bela II nl re- 
pr:rl i. Engineering Utilities, 511 Walton 
Art. , New York. 



tobacco 



RUTTEn (imlltyl Lighter, to tliler, golden 
yellow smoking ur rivh ripe Hiewlng. Two 
0 01 jiti ! i. tx^tpald, “Kk. Ill 1 era Uto Rueli, S u j , 

Jle^el. Ky, 



FOR MEN 



OBNUINE panama hats — Order direct from 
uianufaeturer In South Anterlra and Rave 
epormotti dllTerence. Write Immediately, 
flarlos PalaoiUi Ua^lo (NirlnoJ CoJypflljia, 
A. A. 

1 N! l_ jt AULOW Knlvea- Shrifisltj insporl&l. 

2 bltdr* fl.22. postpaid. Fine— TUKgeil. 
2. M Al extinder it Co., Atlanta. Ca. EiL'ab- 
lldrei.i td years. 



SURVEYING INSTRUMENTS 



GUARANTEED Factoir rebuilt Instru- 
Pifbb for rent fwitli purchase option l or 
iu1e Ifiish or terms I . Lnrgcst f elect inn In 
Untied State?. Ten day free trial. Liberal 
a Ihrw ,1 nf p for old Inftrunients. Pave money 
by buying now, Write for new tint M-UT. 
WnTrcp-Knigbt Co.. i:tk Norm 12th St., 
PhlJadrlphia. f’a. Survey! n« Inst- NEfera. 
and llraftiuarttn for llepalrs to Wj make 
InUTUiiirnts, 



TATTOOING 



CUMPLIffTE Tnttoolnj? ouWta with free 
iisHlruftimts SI, 23 up. IUuHttal^it folder. 
Tattoo fiupply liou*e, C31A South iStat*'. 

Chhagn. 

TATTOOING Outlil'a, auppllvs, 3925 ii tu g- 
trated list. ‘ "Walera SMia M-lEUta, He- 
tmit. 



WANTED— MISCELLANEOUS 



CASH Fcif used TnIfTtaentVOx, jjIJ'Iv! rxLte?, 
dnwlRR set?., Roientllio, engineering, dental 
ami iJLLrilfnd Instrumants, marine ei pup in cm . 
lllghext prlceK pal. I day uhlpintnl mtlvnl 
S at 1 . f;u l I eul guaranteed or shipment' fhcer- 
fully return fij. Elman's. 2!tU2K Vanliurcn. 

rhUagn. 

I PAY Ca-Jh for plactuv. mrtaiishots, iJraw- 
Ehk<, Semi dime fur beg Ibt wanlnL Robert 
Wells Hoi 1118, Madison Square HI anon. 
New VcvtU I’lty. 



PERSONAL 



BUNIONS Actually reduced without pain. 
DOukUt free. Ku^eiio KalQfL, D-IUci DHndtui. 

Proaon, 

AHfON I SIl Y'our friend*, fl lUMCnriU 
mailed from New York City. 3oe, Kuxter. 
112-1-1 14th Ave., College Point, N, Y. 



MISCELLANEOUS 



CUTS— Nliku them youn^lf. Simple, in- 
rtpfkdvt etching pnmti. Information free. 
lliiBhoi Producla, 83 Miami, Terrace Fark. 

IHl1h>. 

CASH Paid fur hucbCf-IIlt*, U^eoti, Soe 
Si nrla lr I >J *uta y .\<h rri I xemeist' on page 12 A. 

HALS A, Mode! alcpLaco wuolL, at rips, 

sheets, block <. EMU! workshop hag, 2'lv ppv t ■ 
uh 1 1 r. Tyoploal Wfiocj.v. ^il37j_T Hin pa._F lpfhH- 
TkKAHUHK Seekers —Lei m sCtfhtLfle 
lllfthodf. VVfjR, Fra nets, St. Joseph. 

m tmud- 

NATURL'S Way to I1o*Uh— Hamnle anfl 
bivoklet iUi,' . Iter'k'Fi NU1I>. Waukrgha, vCt ? 

SWA PPi; U S Friend, It I, Saline. Mlrh- 
Igan. Intereala awappefS, eolleelori, anafrli- 

mcn. -Ilk* year, * ample ] hr. 

KAHN I’rofH — Ituuls. barks, evergreens rtf 
value In fluids; forest*. Stamp hrlnEi "■Col- 
lector 1 ^ f]n|il«," f BtUfllrtl, New ITaven. 

ronnei-tirut . 

TflKASLRK Finder Plan# all re d in guar- 
anteed, Jl.liO, Ft of. F3.0IE mltU'ral loili 

J1.TS, $^.0D I'refleuro book 43-d". All three 
S 1.0(1. Holden ray .Met. L'0„ d41 Market, 

Han Franrlwp. 

AFI'AHATT’H GlanH blowing made Wrilt 
for narl irulais. Glastuha Products. IJ 01 4111, 

Hljilton C, LrtJV_Ang'ejeF^_r!illTnrda, 

KLUCTIUU Ur m/stiliiia portable lamp 
kill* Sp-.m’M atftomatleaUy, lnd>wr or out- 
sldt 1 !. $1.7,1 iLp. LLv'erature free, Sauer 

Jin i t! ftsjt Ob k I and. _ 1 ,’al Ifort lla, 

YtM It "Family eoat-or- kflu * llslt ,r oti 
pahVO'l tll-Sd, Oderipllir eolnr sketch 
5 ^4*7", (l.Ort. Sctden, Heraldic Artist, 150( 
TrHb urmihi Ave., Illehnmnd, Va. ... 

HI ' E KNTlFir Electric manhlnrs fog hw-at' 
Ins hurled metals. Tommy White, (iretft- 

vl tie. MLa-v, 

MOULD Marble ni trt grtrtdc novel lief, 
leys. RulfNr mould* fum l ■ lied ; nr in aka 
■" Kubticrlavt l>'" MotlUb your jr It! I 'art leu - 

Sar-i free. Marhlcliinj: Hervlff. Edwarsbeille. 
1 1 Hnnl?. 

TB>iAST'BK Ilurlerl. Herd far free 5 Iter b- 
tutr. pltsflugrephi, Fisher. Palmer BuiLd- 

Ing. l lollyuortil.. 

CASH Income dally nc^Ihcrlng mirrors; 
replallng mclalware; making gla?s stgnu. 
1'orla'de (Hilflt. Sprinkle, Plater, 2831, M*r|- 
on. Had. 

ItHUNZK Tablets, desk pLatcn. wall plates, 
naensoTSala. grave mririfrr', kcwnr. ljvgs^ 
and aluminum essttug. Watwlkey I";iclsmi & 

Foundry Uo.. _AmkrnQh, Ihil- 

CUTH Anyhady e*n make. 7Ane clchlnr 
proceva. Specimens, particular*, icsi imftni 
als. for ;it-amp. -T^ i ’, Ptf. Windfall. I nrt, 

O.VRIIKNING, Flower growLng, lawn mak- 
ing, landucaplng. houi» repairing, etc. Scr.d 
fur free list of I'ook: on Popular MechiHiIfi 
rrtst, lloom C37 j. 200 E. Ontario St., Ch! - 



1V.AN"TK|> Y pur old fountain pens. Stcml 
ttwol any make — any rawUtlcm, fnr new 
ninrlfrn Vnmitn I'en or Fen -Pencil rorobtna- 
ilim. Written uni-amitflDmil life llnie guar- 
antee. EncLosc 21c In rshln or atantpR fw 
giogure and packing or send nne pen and Mfe 
Pen Exchange, Dept. It, Post Ofhr* Box IPJS. 
Chicago. 
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play an important part 
in the growth of the 



DIESEL INDUSTRY * NEW YORK SCHOOLS 

HERE ARE THE REASONS 

I m Hemphill SELECTS it* gtudenbi Only (hose applicenti arc accepted whose character 
refare ncta pgsj inmiigetien and whose natural abUitiei ihow ohvjom pminbe of developing, 
through proper training' , kiln capable Diesel men. 2 « Hemphill TRAINS It* Itudcnt* ON 
DIESEL ENGINES. Each Hemphill School i* equipped with a LARGE ASSEMBLAGE 
OF DIESEL ENGINES. Hemphill instructor* [both Thenry and Shop] are particularly 
qualified for their work. 3 . Hemphill ISSUES tw Certificates only to th oso select ed aludrtib 
who, during their ipeehlized Entitling* pau exacting tests and practical examination!. 
4 b Hemphill RECOMMENDS for tvapomibk' positions in Diesel Installation, Operation. 
Maintenance and Sales Work only those men whose reliability, sincerity of purpose and 
school record prove them worth y of accepting the responiibilitias to which (hey are assigned. 
Not only in these ways but alta in widely publicizing the uses of Diesel power, the Hemp- 
hill Diesel Schools are ccmtrib tiling actively to the solid growth and nation-wide develop- 
ment of the Diesel Industry. 



Write or visit the nearest Hemp- 
hill School for Information about 
Pay, N igh*, «Tid C«fni>iiiflfien 
Home Study Course*. A copy of 
"Diesel News" ii free oil request. 



* SEATTLE SCHOOLS 

$03 Westlake North, £eattlc t Wash. 

* VANCOUVER SCHOOLS 

1365 Granville St., Voncouver l B.C, 



Hemphill Schools Wjsu kpibn Come# recently broke the 
World r J Diesel speed record at Djyto net Beach, Floridit, 
that (wiping, to make Diesel history end increasing public 
interest in Diesel development. 

{Official A. A. A. World*! Record} 



HEMPHILL DIESEL SCHOOLS 

NEW YORK CHICAGO LOS ANGELES 

SEATTLE VANCOUVER, B. C. 

m ^ operate Schw«!i ONLY at the Imniisim listed above 
Lonlvtvrl' • and are in NO WAY connected wjth any other schools . 



* CHICAGO SCHOOLS 
IzSl Divctsiy Parkway, Chicago, HL 



* LOS ANGELES SCHOOLS 

2121 San Fernando Rd.,L« Angel cs 



AMERICA’S ORIGINAL EXCLUSIVE PIESEl TRAINING SCHOOLS 




I .earn .Vlr ■ • n > ! tinning Be one uf the Tar MX’lng men t" gel In rarty 
a&d take suJvatilEinn cl the many new OLiIwrtuniTlov TIlOUxELlnb ot 
l ilm l ttLEn.ili.jUii I!ul v , tiM-n nuirie amt are (seine nuute. Air C trad I lionl lift 
means nut only etira fort able llviinr, Trtit . Ifl indtudry. the perfecting 
01 UlfciU COlldlllund l-’f me nianultjieture nf many product, Tile 
creation amt control of Indoor vrrafher lu 

AMERICA'S NEXT BIG INDUSTRY 

f.,-i your -tart with the new b<i> -1 tij F W P.h 1 > k. Inlerujitlnmil 
jlu t Itt.ri E.y ■ It l- mniplrtf. iMUi-lecrndrn]; lelh wllfit A. > I*.: 

difti.'CL-m.’i.‘ In-tii./etl CMrllplelr rnc.iln anil r.. 111! .IiUlMtil- 

tluu ufi'l nit nil Ion; aij meuyui- and types *>r enuipranstU, Itttu to 

Aftn regain tHr iLir; jhahw Uui»Jlii1k*n*; Hdhnt gnwu Imita* pkMi la tu-w 

r Injiill I II ll. III. <P. -Ill- ! ..T •..••• <11*1 l‘.%. 4. till J> s,r> I , Fl'llhlr lY li ■' 1 I ... 

)'.>[;Lsnt .-u i,L C, Li b II t . ,h Jl pfcfrm- 1 :-i! 1.1 1 1 niiiUklltt IT. i J, ! JhhI-rf 

Popular lyli-thartlti Prm i ism Hi rSO L. Ort tarlo 5L. C lilcaan.. 



IFheii tcrifijifl ptcasc mention Popular JJec Jinnies 



IMnthp mn tics Made Ensy hy 

ROPP’S CALCULATOR. 

AMD SHORTCUT ARITHMETIC 

Shows thr A n ? m <■ r o,^ Quirk! V 
IH ri Wntrh *hi!W* the Tirm' lo all 
Prnhlerip likely tn ureur in the 
Stone, Shtiji, Bunk, F&rtn, 
or Factory. 

Oier i.e-en.ene sold 

Expliiln* iimt i mpnrhsi dvriy 
principle to Arithmetic. Mechanic*, 
and MeuitUrnlion 

PRICES POSTPAID 
Rc?k Sire. Fltilhle Ki-nrol IiImlI- 
Ine Jj.dii 

I’m-ki'f ^hc, .In Leather Kind- 

I 41 ttr H- SO 

Pocket Sl£f„ (hub lllrulinft, ((l,5Q 

POPULAR MECHANICS PRESS 

Hn-rt! P-7 :0fi I (fn k ir« S' CHlttEfl 




ARTIST 



WE QAN TEACH 
YOU LUIAW1SU (a 
fiivr OWE! Jjdme during ytfur 
*|.nae time, ThLrty-fire j'tin at 
su-efss fu L tcachiap [rtnvet, i.>ur ability. 
AuisT- receive latpe Hlanc?. 

Wrile today [or Art Year Bonk 

5 chodi^appuedart 

Debt, 1 tOE. Huf an Si,. ChicaeOr 111 




GO TO 

HIGH SCHOOL 



IN BEDROOM SLIPPERS! 



Ir you feel the ne*d of a liich school educattoti — regardless oi 
vour nue — you cati acquire il in the privacy of your own hi»me 
after your day’s work b dune. Alai I ihia coupon fur inform a tiua 
almut our modim and widely recognized tiph school course. 
Thvutsindi of aduits are studying il every night f 



INTERNATIONAL Cf> RH t SPO N [> E N C E ^CHan*L5 



Bdx 5 5 15 7 - H r Sreanlnn, PcnnA. 



Explain f ul Ly bEm «1 your ctiursc In lEie marked X; 

□ HIGH SCHOOL SUBJECTS 



O A li Lc-muh p Le ClLflS 
I Canrr«t» Canilruetien 
Gitil Engierrrinfl 
J Eluiriul Eafl i itferl n a 



ArtMtactura 
I Wadi* 

U hem 1 1 try 
Avialid ii Englnn 



N'j in r . , , . 



H 











SENT FREE HabMiwifPwfuy 

W imi itfc qufckl— wn “■ i-l «■!!■) — for 

rjn day," ifr-T- p-ntrl jar nvw ’■'tibr* H* *nj-. J.I*- 
cliiiipiU pLn.fE.ljn^ V L'L I " L. tA I_~ *. hr* t ED"-} J 

!■ i ,ir ■! rh-rj i ,.i Unllufi 1" aver? itihei ijt wi.jni«.n I 

■ atr'ii.Ei, rlrh wiiK /nr i"ithw itncInE f 
■ir iih-.Li-.c, HU diTi' lr * nadllK — I' Hen arnd f 
fl.H i hbrrai~- I.Ufll il — a lLI j I 

PRQF. E. FEUCHTPH^tFr • iwdfe B-13S U 



ENGINEERING DEGREE IN 2 YEARS 



CroirtH.-t in Civil, Elf cl rival , Mechanical, Chem- 
u jI, AorutumUeul. Radio Engineering, Essen- 
tin Is fit engineering iraintnc included ami non- 
i- . ■'.-ml.ils eliminated. H,B, Degree granted 
U[H*n rumpletlun of course. For amblUtmiv 
■ .1 r r* ■ ■ • i students, These who lack high school 
ii iii.in^ may uiiikv up required work. Cr;«3* 
Odin ■, compete .fueecasfully with those of <1- 
■Li/isr Melitmls, Technical l[istruclJEm Pi lowest 
i.-m-i nd in Jemal Uuie cnnatolent with thor- 



ough training. Intensive Instruction In accord 
wlUi Individual ability. Courses also In Busi- 
ness Administration and Accounting. Students 
from nit parts uf the world, Trl- State grad- 
uates make grind, Located in picturesque hllL 
and lake region. Tuition, living erpemes low. 
hind year. Enter Septe tube r. January, March, 
June Write for catalog, 475 College Ave.„ 
Angola, Ind. 



;jBA POPULAR MECHANICS ADVERTISING SECTIOK 

NOW — You Can Really Afford 



Hew improved LACQ-$6Q Under Usual Prices? 

Burns Cheap Oil New Way— LESS THAN COAL! 



Hrrc-'a an. arttOUBflmf new-ljpc Oil 
Iturur — offered at tbi- World's Ijowr-jit 
Prir,. — (Imi will h('ai ynur borui' pr* rfert-ljr — 
tar Leu Than You P*r F*»r C< 5 « 1 1 Many 
UW'JA report luwl B*viniPI of g.Vi tfl fiO?d 
b'dw you ran iprt Quay forever front rlH 1 
dnmlHery oE ■tarflb* furnerr fi.rr- 4 — handling 
dirty, ccmlty tilMLl OF wand — unvim out 
■abr'jl 

Tim tm tt LACO - M>mIv| F" 1» bull-tiwl mid. on 

a. p-^ilhfn Nlimhy Uarll G UMTKIII "i” h)' Ow *-r!.il ■ 
llirff'4 n.niiiJii l.irHF li* 4l9 blirn*T»- l■I-!u■JY■r^Y, 
| : 'h ti l' .11 nixii r-ali i ftl'ti-Hy Sifrnir. «.[itirinr,J by <li# 
l.|ldrr»Ti1-pi* lik Kill!). "dir* in^oy rp« /■■ il r--n 
t ■ I r. - Hi i, i-nii ! n wr^lrllig i“'W!t — I* C lii- isjTi 
| im |L i L |] -■ j. 1 i!ur:i L-iLiy . Otfi MMjW E.At.'Iliijn Lfcm. 



1 ItJl." 



Works Automatically 

P'Ut I hr -lleli Lir-L aLI&liHl.Il. tS Wp y-ju 
¥ [,i - 1 1 tkr rniLt-tulure rtm want r'jKxiLiiiLly _ t.i 
■imeh-riily iT*|rHii .i¥r |,| phunni in teaBmttuii, 
Unui It Ca v a(| Hurm “lifUT ' ->L, * hlr li 

ranrn hfikt itnw "lli(!h I'lriwujr Citji- 

buniDr ,F up-p H'4 A [It, nnly eh-.m UtL — 

mis rn | hrHi ppifprlly — cmfi » Quifi ■ l» rit Kl.iuib 

tlix-t t'jrii-* --rr 4*ufj — i.i a-t qr*ry btl at ihem 
ft'‘ni e^ry Jrop 4iC ei. 

Vfcip nil fiirriA'-t-> , fii T*it in tnitnJL. 
\AfrilbftlrL Fft- ll-iok. l.i,m JTl-i*. ■■id S;-m-uJ 
rviltei. ‘rii II LACfi ien'L n,4 vli -l T i.-M 
want Trir yiiiie knicsK. St-Nti Stiff! 

L A. Oocklin, Prts ff LACO 



l...i|*ir|,ii inl'Tr*lri! in LACO'* 
i-.fii on tt***! Ckk- ibrir ewy 
lif 'F.1 ^ Un-Til iiH— hKIji S-ish u KilHVb 1 
Quriii'I — "ob.-nt 4 III n?*iaiL|i»Lb 'n — 

WI1IIOUT ORMGJITJONI fffiu todny 

fi'T pbtb 

Home Owners: 

Tf hr dfiWiP aaivL fa|T|r L.VCO. writ*! 

S»c4 NOW] 



mr? I 
f^r Fr 



r pj+Ertr, 

FIi'iii Jl iiivil Li iw Fxfci* . 



OIL BURNER CO. ( saJSSPJft 



CAN YOU FIX ITT 

lli-pr iFOTidrr twin nteii 
by ili'v UOW V) man nut 
'■play''’ iq Oifl-T-ni l»|,-^ tu kill 
ikr *h.iriiriT in pmnrfenr— m 
Ml 1 1MIS a- h,™ in put 
y- in kh ' i iHtlnnUji nn ■ 
fJnr tiniilHe -url l)ii-ji tkB 

ifnlrii riDPTt w«v in VISE It. 
Sle*T*1 impn virm.-nn,m ruly 
rtltlfll Ennui to * F>ppi>l> 
(■ntde Fllljrw *L tblUl |l 

ieurtN tS« full. 

C Big Volumts 
1335 Edition 

JS«1 S* r*. SOtH* ill 't» I rat h™. 
willDI dintrarnn. "br.. inilmL- 
■•e Sliirih" Eniliinp, geLeibA 

riiri-l Bnltitui. itr 

t h. 1 .■ ci r pill 1 1 1 "'ll, J 

rbcil.l.' Iiii liI in ~ ■ 



up dpprnTal. Jiivt mall the euuixjn urn'l nu H l! prnd v-m 
A bf| nf tlni'm 1 rf mar kali Ji- a Lira tKtnk.T p jimr ml llio 
prr.ss wti'-r ti 1 1 vail arc a naicharUe or rx- 

jH-rt or appr-mtl-ce. auta owim or driver. If 
H'cm'nt! Sntciterted In kmavinu *1J iibnu; 
itutiiniDbUf nwchanlca, ihp|i 1 u niSiimi.iun 
til Hub FIlEJS OM FIl. 

DON'T SEND A PENNY! 

A hr-ltcr Jnl-t ■ In the Auntie atitn Ixi - 
(JusErr- BUIQKR DAY- n iJumr to no 
into buhSins'ks r^r yonTitrlf untl url it hhurc 
uf llif 1 1 u ■: i. 1 jiroOls un- Hull I tin Uu jrtv nmn 
who i-Yfn half irlm m linin-nfe lilmht'Ef. 
l^'-irn auto t nKlfM MrMij,- wiih rhrti ; - wihuI.t 
hflehs a n«'W vra y — wlrbnul ttrudThtR nr 
nicaiiurixlnr. SltBply LMc (hij JIFFY IN- 
l>KX In laOk up the answer E is belt buIO 
problem.. EluElf l»y riwun of A ntrrit'a'B 
ltrcs[i.-<t nUtomaUlc vlitilnfrrs, nlml written 
m BiEbtile laruru iuii l in yea caa miber- 
ItAnd it. Very at'\vi-«l ram, all nunniL 
FREE! Privilege of cuntulllng" 
Automobile Englnein Of 
lent Vethnkal Satiety fti 
liar without carl If you 
coupon I JTimed I » t r ly , 

AMERICAN TECHNICAL SOCIETY 

OriJtr! Avenue t 5Sl.h Stretl 
Dept, ABM), Chirauci, III, 



Hi 



111 UT1 1 lUi 

tulllngwi 
Arttar- II 
or ini t 
li mall JJ 



A 7.1 £ til LA S I E Cl I Nil At' nut : J KT 1 . 

DmuJ Am-. 0 j-SUi M .. 1 »»l-i. AH Id, i. im-.f -i. Ill 

I wuUfd Like Li> -<-r Hit ii^w i-r-ulapia uLiLtun u( y> n.r '.["ltl U(KJK> I will pap 

tbp f*b 1 -t-liLp dflllTTrjf til*I«P^ cinlr. bill if I rkucw Ur, I J!»t M-turii l!ir»|i -LtiH-M 
rrllr-rl It cri« [(.I if»y* IIW S ]inrf»r Lu tlirrrv, [ Will wit.il Jaa anJ [*Ly thb 

balhill-H at ■ lie IAt'’ nl ■'■nlr I'i T mrnitb, wn-Lil J24 fill is ;n._:l. rii uw cruHtiiU tlirx ™b* 
ml i i iii utenibenbip ■< prr jonr nfl>r nVO^, f^*ncj nci:..? nfa 1 u.L’i injiriuq. 



No li t 1 . , + . - .... I ■■ ■■■■.■■■■■ ■■ ■ ■ h.ii. ■■ ..c-CXTHliriX-hi-bl-lli hr - h I + I + ■ ++ a + . + i + I 

AlLlI rrM. ,. . . * , , h.hihilhl + h', Itlh" ... •..*■. - ...... ... . . ... ....-■ . ■ - ■ 

CKv .fMalo. 

AH=u h I - t !rr ilclJiu i[r. iirtti jihll'.-ii Uld JLUliE Xl.it ujd.lth* it t-UlEJll'yFe Uil] *L J«4*l 
me biSHiK** m»xi m tlmp'i . 



ARTISTS MAKE MONEY 

Find out your nhiJlty. Bend name h age, occupation and address 
foe Freo Vocatiu hiU Art 'Test, 

Fed* rat Schools, lot., 113 5 Federal iChMtr B idf,. Mlnn«>polti v Minn. 

A WEEK FOR YOU 

work t- Irnur .1 :t week, GreUl plan (illuatmted) 
tt] brand PW Reyal iqUibl, Ank for n#w fr« 
Library 4 r Hend 3-et. Jituiup Tor mulling. Get 
detiiila. lcora what, why, bow, where, 1933 Ifletd- 

Plymnulh Hock Squab Cp^ &33 H. Sh, Metoie, Ma^s. 



RAISE RABBITS FOR US 



YRAI 

at piy >ou up ra 45.00 each, also putt you 

TOUCH WITH MARKETS ELjERY WS1EHE . 

VRB i thuiIuc, iIjb aimr >j u..- avt« ic * m 

had bft FAHMrft <n:. 2 ii!.iv riihvr L« 1 Ltillri in «nuw u,f 

iiin-H i:l b'jfl- Ill Illi'-!w i ■,!(> '.d AdiTtlrl Will t-.li' 

' ;<■ Im'il-I v -i'iv -.1'. nhl 1 ■ ,ITrt--.| Ih'i'i til fi,r fIJ -lit. .VMh-i 

_Q UT0pq4 ' tHrEaPHI5E_ CP., 1P1 Male WEW C1TT. H , Y^_ 

Nil Joke To Be Deaf 

-Eaffry deal per ton hnowi that- 

. Way mmJe hlmwlf hear hia watch Liekaftef 
rvp d.iflf fne 1 w c-nt y-fjv ye arji „ with hia Arti- 
ficiat tar DtumY, Hf-wonr thnn elax and nriyht . 
Thi-v ctopEied h »a he“J 
nolAfia. They nrefn via iiile 
and ruim f nr tftb le,no wirea 
or liattfiripw, Write for 
TRUE STORY. Also 
book hatUn Deaf nom. 

TH E WAV COM PAH V 
TJv Uvlsiaaia JiiOg. fatnit, Ukrbliu 



BOOKS SENT FREE 



Whrn mritintf fu ridtvj'fijtfrs pietist unfiHmt i’ttpulcn- Mrehunics 



POPULAR MECHANICS ADVERTISING SECTION 
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Become an ENGINEER 

Save titiic anti ntmmy OR DRAFTSMAN 

EL y ECTR IC \ L*- ACCREDITED 
MKCE[AN'ICAI.,CIVtL, ARCHITECTURAL, 
Opcwirlunitii?* partly cum liviujc 
B.H. Dwraa Cow™ 3 year* {&7 nqnK-l. ALiinhurtw 
Gouts™, Bend fori' REE SlH'AQK'B U.M'J Hi >OK‘\ 

CHICAGO TECH COLLEGE 
Dept. H7 8, US E a rt 26th St, T Chicag o, III, 

S1.50 Deal Sells for 49c 

AGENTS WANTED to inlroduce 

Xo. d73 dcul «HKLh 1 Inif rjl Id btue 

steel talely rtwmr blnil* 1 *. l tub.? of 

sliQvtnc cruftmd iatyntin rwnenomt f 

■CJOrf trLfti. bonp, at| r| tin thty lucTchftTi- 

41— |l r a (|— LMiIala rii|ln| ■■•Ikr rit ^ h h <lrt.y. 

A I |'i- if* n -II nut t L1JJ * liuO'Mile rB I n !n l-i 

f if u r, ujf . 

SAMPLE DEAL Me P*n(fu)rf 

Ddi. 21c g-« T doal, Gr, I9c <B, deal 

Spar! Ca., 5-3S ^ain Sl H Lc Cenlii, Mima. 

$ MONEY-MAKING $ 
OPPORTUNITIES 

For tlinii' nlia net'd lirtui income 1 ! or nra»f scull new oceut; minus 1 . 

The lulLuu Liiri. wdilabt>? r looted ntucih arc aiLuplahlv tnuth tu ihe 
Ih-vlI* at i lie country or city • Lsi-.-licr either For pp.rt ti list duvet - 
u inn i 'Li i or L'i I id. - 1 1 1 jl L lucunii' eolim?. 

Epury Idea hsl larrti In These hook's has been u**d by ollftTft 
Tor mellt. Tliev lire weU w or lit Kuiir efthsIdcrmLlBD. 

Pift PI No. I -*50 ■ WivlL with L’nr BPVd Ca Un-in. 1 **lH Q. EIiiJl 
r you how lio njuute a dolly Bner»ne of m,JU profit, Itim 
*1.50. 

Plan N'd, I — Ilndto BcrrJcJnu. Let im esiH’ir teach you bow to 
eo^aiu? 3ti rhU Sldltey tnahlBc fcualBiWs. Fries J4I-5. 

PliO No. J Ki irtiiei niion StuliT. tHlh'Imt hhujihlI cftlcfi nil 
PUfl.Ec4.r--. IhKnE >.-nl:=i- Jn ill file Hih-iUi], It Lots $5-ftft. 

Ptan No. 4 — T Mitgnu!hl]« lii'iliiLrihliii?. Kulii ;l iueranLet- busl- 
tle-sii cf 3 our own FLup no^slhllilLcs litre. EicclletK Hew m- 
slructlon buck, Frier *i.5flL 

Han Na. S’ — OuidCtir D-nooriLUiirlL^. The rnJ^iiil of *m&]l &ul- 
rnafo, bLnlp lluhI ohLuis lor iirollt, I Tice ti.uij, 

Plan Nd + 6 — LO » : -i ■■ i Honey - II akimi FonmiLlan, C(3En[ilet« 1n- 
htrUotlnrui for line nukirur of oOliimodilie^ it hhiall Curt llruiL nn*V 
be ■■oLii at a haHil^nnjf tuufit. I'Hlt H.lNt. 

Plan No. ? — i low m Main* Stouej m llimae, iuO aucreilul 
yrsn > for tmnii-fL 'ft mu hi* nioney. j'rJj'e tJ 015. 

Plan Na, ff — l««l i T i Li K?rtln* EiandmittatLs*. Ctirerirm fiteadr 
Gcnpnuntnl jnbA. Al[ ti'SK 1 -. of pnsstloiiH. IkHter bli-iihean ffimOs 
■ |bh m«;i n> K nf new lobs, i'T«para DOW by sturlyinp thin new twokl, 
1'riee tfl.OO. 

Plan No. 9 — Mnkisiff Poultry Pay. The | iro | H'r hrwdJnti ami 
manam merit uf ffiwlj fm hJiiher r^e timdUCt loll. I 'i I rtf SJ HU. 

Plan No. I & - Fur Fittuillf Tot Protlt. C®|ti|i-He lro,[ ructlani 
ibiit ciiiiblc rhir bnuimiri ?o iUSST+tl from the plan. LHoe Ji.uu, 

PH IP Nb, If — babbits foe Food Hbd Fur, A eomiPfpte uLUhe la 
lbs '■■iuvfl--riii TejtJnu: and br- i-iin^ nf rBbbir.n. LtLcp find. 

Plan Na. — The pm-? Itutusiry. Should be conn liter, it ui-Drn 

«s u Hide’ 1 ! ii< ■ limn ;n n luajor nienrifc of lueami- Prim lil 00. 

Plan Na. ll—TIow 10 Lnrt &u n tnot llftmerileRd. Fact* 

and lisure* fth htw Oftr fern Hi M fioriL tin? uUy tmd found 
noruHTy ond ImltN'iiilim. 1 'tHoi- J 2.3ft, 

Plan No. 14— .New IVayis To Make SloneT Rftiter Bfltlson. PdLQtd 
nuT to run mi men anil women (he L'lotU itOHM.IbklHIi?* Hi in HiU- 
dnmeHTsl Indihlrk'^. Frier f2--5ft. 

Any of 1 lac a lime mulled lu^nviid iifron reefllH of orEpr nr sent 
C (I T>. hrmTh'-re In F, X, Pay iiuainisn [irlee and few Dents 
noHTauo 

POPULAR MECHANICS PRESS 

Room f 37 iOO E. Ontario St. Cblca^a, Illinois 





t^ H °wTo Secure A 
W ,v Government Position 

" Tells About These and Other Positions 
R A IL WA Y POSTAL CLE RKSIISOlo S270Q a y u r 
POSTMASTER S1200 1« S1S0D a year 
POST OFFICE CLERK S1T0B lo SHOO a year 
R. F. 0. MAIL CARRIER S1S00 to 52101 a year 1 

FREE BOOK STf'&USlSPJX i j&x j 

Fur H yearn I wil-l t'lvtj riorytce KxamlCu.T— have 
bollirttl Uinuflands, ]f citizen ].& to 6 Qi h yuU may IT~^ l'i— 
UunUIy, Oct. ready NOW (or i\ tSoverninent (KFUjlau. ?u.'fli 1 fur 
frf-ej 3 -rtfik. XV riirt or mall < MH jw>n TO Ft AV . 

A, R. PATTERSON, Ciril Senke Eijert. tJF Cine EUdf,. RocheiHr, N. I, 

I'teaae Mind meyCHirtTM bnok fc M lo WT.zSfr' lire , l G overnment E'lndUon." 

Nfliue. , , * - + + 

Adtlnss. + n .. + 



MECHANICAL 

ENGINEERING 



— A Field with a Future 




This COUTS 4 bas Tneml trdvandfiifltdl io 
hundreds of ambitious men. raechanicir 
drafMmco. blacksmiths, louudrymen, 
pallernmakars. nppro nticcS. and me - 
chonJcd engineers — mdll wbo wantc-d 
to get ahead add to earn more money. 
You wiU find, as Ihdy boro louad. that 
enrolling f&r an I. G. S. CdUtse is an 
Investment in a Bigger future-. Usft th.o 
coupon L 



ELECTRICAL ENGINEERING 

—A Great Industry with a 
Great Future 

The new course in Electrical Engineer- 
ing cavers this I oscillating field thor- 
oughly, H yon pre just starting of Of* 
partly on the v?dy la o real paying po- 
sition in th.it industry, this near course 
brings, the broador Jcnowlodge necessary for advance- 
ment. The coupon brings C ample l.e inlQraialLon, 




DIESEL POWER 



A Coming American Industry 




Th<’ inlemal-combuslioa engiue 
i j -F resents man's gu premie tri- 
umph el m a china power. Dies el 
cm gin ears ore in great demand. 
Many are acquiring neces- 
sary knowledge through 
spare -time study of this 
modem I, C. S. Course oa 
Diesel engines. Free book-> 
letl 



AUTOMOBILE EXPERTS 



are always in demand 

The rapid progress in meraulacluro ffnd 
Efrvico of the modora automobile brings 
new Opportuniliee to thoueanda of ambi- 
ts Ou >5 and forward ■looking men. There's 
always a demand for trained men. The 
new t, C- S, Automobile Course wifi 
mdeo y pu a IrOined man! The time to 
act is now. Ui« the coupon. 




I N TEH NATION A L CORRESPONDENCE SCHOOL!? 



BOX 55B4-H. SCRANTOW. PENN A, 
Wilhout obligation, send mo full inloTmation an 
subject checked belows 

i MECHAN1 CAL ENGINEERING 
ELECTRICAL ENGINEERING 
»OWER □ AUTOMOBILE COURSE 
i Drat tin p □ A reuun ! In 9 
] 0 on d Enaluh 
iSfllfsmurThlj 
'AftMflHliIng 
Shaw Card LFtlerinl 
I Civil I Service 
High Schnnl SLibietts 



□ DIESEL 

lArchilcetur* 

Ginterot* CdftilritttJan 
Hradina Shop it tn h pr i n 1 1 
Civil Engi*) curing 
rjpi«iel Ed am ps 

Gns Emjl-nr (3 aerating 

RefrlicFitbi 

Chfnriitry 

(tiptiwajp. Eaflinearini 
Poultry F*r minp 






Air Cnrid iliomna 
' I n v»iji i i its and Pplgftt i cig 
□ AvMIIbd Ensine* 



Name — 
Address 



H /ich K-p ifjtij ytcnv v m«»Nfon F&j)ufar JTecAtmic# 
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POFULAH MECHANICS ADVERTISING SECTION 



NEW KIND OF MOTOR OIL ENDS 
STUCK VALVES, LEAKY RINGS! 






O RDINARY motor oils can T t 
stand today T s increased speeds 
and higher temperatures. These oils 
contain damaging elements that 
break down under engine heat end 
cause sludge. This collects on valves 
and piston rings and wastes power t 
oil and gasoline. 

But now comes New Pennzoil, re- 
fined by a revolutionary solvent proc- 
ess that removes these sludge-form- 
ing elements. Result ? An utterly new 
kind of oil that saves you money 
in three different ways! Valve and 
piston ring repairs are reduced 75 to 
90% - . . there is no sludge to cause 
valves to stick or piston rings to leak. 

With sludge eliminated. New Fenn^ 
zoil's tough film is tougher — 
doesn't bum up — cuts oil conaump* 
tion up to 50%. Because valves and 
piston rings work freely, you get 
better compression — more power, 
speed and pick-up. You save up to 15% on gasoline | 

New Pennzoil costs not a penny extra. Just ask any 
bonded FennzoiL dealer for the correct grade of new 
Pennzoil for your car. 



More sliidiey deposit!! from filar# ml on < Al valves IVi pt.srcm rinjjv, cjusIiiic 
tbcm Ltfr suck ami llak. Compare With flcau valves \ C ) <tnJ fit a# piMLUV Tingi 
(D> lubriuU'd with New Pefimpil 

Faulty Lubrication can ruin your car! 

At km 7 different JtobficfUH* ere vital to your car— tod 
PcQnzoU "Safety System" dealers are skilled in how tu 
apply them. Every 
dealer who dis- 
ptay $ t hi s sign 
{shown at righ t > 
cap give year car 
the 7 special lubri- 
cants it needs — 
and save costly 
repair bills later* 



"Ah" Jenkins, jet 
bis Pierce Arrow, 
broke L L major 
world's speed rec- 
ur d s with New 
Pcnnzoih 



FINEST PENNSYLVANIA OIL, NOW REFINED BY NEW SOLVENT 
PROCESS, BRINGS BIG SAVINGS ON OIL, GAS AND REPAIRS 



HOW NEWPENNZOIL 



1, Cut* oil consumption up to 50% 

2. Save* up to 15% on £a«oUae 

3* Cut* valve and piston ring 
troubles 75 to 90 % 



TOUGH. FILM 



/AwPENNZOIL 



gCinizmr 



OIL 



THE OIL THAT GOES FARTHER 



FASTER 



SAFER 






F>»» r-mi - Cndi 
■■I 4 ,-n Vn f 



The 

PENNZOIL CO. 
Extcutht Drifts: 
Oil City, Pa. 

| lai Angeles, Cal. 

P 

British- Acne ri can 
Oil Ca. Lid. 
Canada 



IVAen writ in .7 tv advertisers please mention Papular irecftrmfc* 
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'THE NEW AGE 
CHEMISTRY 



-oflr 



N 

* 

*ft 

•Ss, 
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For the most part, the recent 
chemical discoveries have imme- 
diate and direct application to our 
pressing problems. Human life, 
health, comfort and prosperity are 
proper themes for the modern 
chemist. There is scarcely one 
field of human endeavor which 
does not feel the effect of chem- 
ical research* 

In a single year* American 
chemists make discoveries that 
would fill an encyclopedia. Chem- 
ists are not always concerned with 
such materials as can fit into test 
tubes and retorts* One of the most 
recent inventions by a chemist is 

i jo 



'T'EN thousand chemists met re- 
cently in New York at the 
three hundredth anniversary of 
the American Chemical industry 
and told stories that rival the 
greatest fiction and fantasy ever 
conceived by man* 

Is there any limit to what men 
can do in^ chemistry? After lis- 
tening to these stories, one feels 
that chemistry has just begun its 
amazing conquest of materials 
and forces, and that it is rapidly 
giving men greater and greater 
power over their destiny. 



Samples of Products Molded with th « Arif of a New Rubber 
Plastic Material Known as Karoscal 
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Dr. E. Q. Lawrtneo of the 

from Comrnt 

, /fit 

an. amazing machine which can multiply 
the force of gravity a thousand times* The 
_ i nvent or. hftj, Waljpr^f- f udinrfina k. c alls 
it a “centrifugal super -contactor, 1 3 The 



■y* 



University of Californ io, - pimovwrer of a Process to 
Tionlaft and $o^« ot Jfiw Laboratory Equipment 

6L*r. C&U*l 

Chemistry Ls lookingvmto our 
ply with an eye to the future. The evi- 
dence* according to C . F. ^chnabel. Lndi- 
cates that in the near future wo will make 
true fdftTction of" this "dev ice is to speed up^ grass the most imiyfrtant part of our diet, 
gravity to such a degree that it can do the This will come out of the full realization 
work of much more elaborate apparatus.^ that young cereal gr^seftr-such as oats, 
Under the force of gravity, an object \ wheat, bar kiy u^ jTye> when grown in rich 
travels only thirty -two feet during the firsts soil and cut ju£t prior to jointing, have a 
second of its descent; but this new device^ health value/from 200 to 500 per cent 
accelerates gravity to a speed of 32,00l^ :, ^' greater lhaiyany of twenty common vege- 
feet per second. This invention will have tables, including spinach, carrots, lettuce, 
a far-reaching effect on industrial produc-^x ar *d endivj 
tion. Operating on the principle of cen-^j When (anting grasses, the important thing 
trifugal force, it can do strange and di-^ J is to harvest them before the jointing proc- 
verse things., Ordinarily it takes four to ess* If /hey are cut one week late, their 
eight years of “aging” to get rid of th^J health-giving qualities decrease fifty per 
“hangover” in whisky. Dr* Podbielniak’s , cent. T3ne dried material from these grasses 
invention can do it in a few minutes. It x is palatable, tasting similar to malted milk, 
can separate petroleum into several hun--^ ^ OnlyAen per cent of these grasses in bak^ 



dred fractions* some of them pure hydro- 
carbons which never before have been re- 
covered in the pure state. In present-day 
refining practice, petroleum is separated 
into only nine parts in a single distillation 
It also simplifies the process of air-condi- 
tioning the interiors of automobiles and 
boats and reduces the space and volume 
occupied by refrigerating equipment, 






products gives them an improved 
. Mr. Schnabel estimates that if you 
a hen one pound of this dried grass a 
nth, it will increase her production ten 
zen eggs a year, and on less total feed 
an she would eat otherwise. 

One pound of “grass meal”contains more 
vitamins and greens than 
fresh ^ head' lettuce, which 
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ten cents a pound. On this basis, i Secrets of Inner Eye Revealed 

grass meal is worth about 1 



dollars per pound, but actually 
sells for much less. - 

A commercial process for man*^ 



By Special Camera 



ufacturing “heavy" water has 



been announced by Dr. D. S. Cry 
der and his colleagues ai Penn- 
sylvania State college* The fir^t 
commercially produced heav-y 
water cost $80 a gram or about 
sixteen drops- Penn State can! 
make it for $20 a gram; but within 
the last month New York has re- 
ceived heavy water from Norway' 
at two dollars per gram. Two and 
a half tons of ordinary water con- 
tain one pound of heavy water. 

The process evolved at Penn 
State will, if developed commer- 
cially, bring down the price of 
American-made heavy water to 
two dollars per gram. It is planned 
to link the manufacture of heavy 
water to steam boilers in power 
plants. About one trillion pounds 
of steam are generated in the 
power and light industry of the 
United States annually, if only 
one per cent of the heavy water 
in this steam were extracted, it 
would amount t«< 2,000,000 pounds 
a year. At the Norwegian price, 

2*000,000 pounds of heavy water 
would be worth nearly a billion 
dollars. As yet no commercial use 
has been found for heavy water. 

Edward Bartow, president of 
the American Chemical Society, 
says that farm products now dis» 
posed of as sewage will soon be made to 
yield vitamins of importance to human 
health. The chemist has already learned 
how to save ninety-nine per cent of the 
kernel of com. The same is true of sugar 
cane, which yields molasses as a source of 
industrial alcohol* a solvent, a fuel, and 
fiber board. 

What bothers us in summer is the hu- 
midity* not the heat* Why then, ask F, R. 
Bic howsky and Gilbert A Kell gy, chem- 
ists* cool the air? That is how they hit on 
the idea of conditioning air by removing 
the humidity. They have discovered that 
a strong solution of Lithium chloride will 
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fop, Photographing the Inner Eye with Special Camera ; 
tom, Phaio ot Eye Showing Minute Blood Veeeelt 



Photographs of the inner depths of the 
eye may be taken with a new' camera at 
the Stanford University^sphool of medicine 
as a means of helping the physician record 
the progressive treatment of various dis- 
eases, The outfit is a Zeiss-Norfienseu 
ophthalmoscopic camera. By use of the 
photographic prints, a detailed study may 
be made of the arteries and veins of the 
retina, as well as the optic nerve, over 
which visual impressions are carried to 
the brain. The camera has an indirect 
system of lighting, a device that functions 
like a flash bulb giving light only for an 
instant as the picture is snapped. Subdued 
lighting prevents injury to the^ eyes, 

‘ ~S 






/ n i Continued to page ii4.A> lighting prevents injury 
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Clipper Conquers Pacific on Hawaiian Hops 











Client Thirty-Tu o Patsemcr $ihur*ky, Pan- American Clipper t ip Flight over Los jAn- 
geles Shor/Jv Before History- Making SotinJ T r >p t mm f Fi7 r In lluwzui; 

Powered by Tout Engines, the Ship Set ti jVomJ Record on the West-Bound Hap, Then 
Conquered Headwind* on Its Twcnty-Ortc flout Eaxi-Baund Flight over the Pacific; 
the Trip Ringed the Trail fat Air Service la China; Below, Capt. Edwin Mustek, the 
Clipper*! Commander l Right I and Pilot R. O. Dm Sullivan Coming Ashore 

} CwvvulAc t - — 
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Blazing Trail for Passenger Air Line to China 




Top, Tuning Up the Giant Motors of the 
Clipper far Flight to Hawaii; Thin Photo 
Shows Two of the Four Engines Which 
Gulf the Ship a Sprr.it of tSO Miles per 
If our with a 3,000-Mile Cruising Range; 
Right, Copt. Edwin Mustek, Left, and Pi- 
lot R. O . D , S ultima Take ft Easy While 
f. Mechanical Dpui'rt, the Gyropilot, Flies 
the Clipper; Two Small Gyroscopes Spirt - 
rjiftjf at 73,000 Revolul inns per Minute, 
Acting through Hydraulic Power Unit, 
Control Ailerons, Elevators und Rudder 



Left, One of the Four Sleeping Bonks 
in Clipper W A i c h Were Used fry 

Members of the Crew or» RnunJ-Trtp 
Flight from U. S. to Hawaii 
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oap-Box Races Test Skill of Boy Engineers 
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Fashioning four- 
wheeled vehicles from 
pieces of iron and wood, 
several hundred thou- 
sand boys will compete 
this year in the elimina- 
tion contests and finals 
of the All-American 
Soap Box Derby, which 
has developed into a 
nation-wide annual 
event. In 100 cities* 
elimination races will be 
conducted under the 
sponsorship of as many 



7flp, T^picaf Soap-Box Par; Center, a 
Grease Job ; Bottom, Specific Otiont for 
T Ajj Year’* Derby Cart 



newspapers to dete/mine winners 
who will compete in the final con- 
tests on August 11. The national 
contest, fast becoming one of the 
greatest amateur racing events in 
the world, is co-sponsored by the 
Chevrole t Motor eomnai w. with a 
liSt Of Te wards for winners. In 
constructing their racing cars ac- 
cording to rules formulated by a 
tec hnical committee, the boys 1 in- 
genuity and ability are taxed to 
devise ways to make the cars run 
fa*t down hill without being pulled 
or pushed, Of course, the “soap 
bon" vehicles have no engines* 
Specification limits are fixed so 
ihit no car will be longer than 
eighty inches, wider than forty- 
two inches and higher than thir- 
ty-six inches, exclusive of the 
steering wheel. Any type of wheel 
bearing and any type of lire may 
be used, so the individual builder 
is free to select plain, roller or 
ball bearings and hard or pneu- 
matic tires if he decides that one 
or the other will increase the 
spec^. Any safe steering equip- 
ment and any safe brake may be 
used. \To make the races still safer, 
the gride of the 1,800-foot course 
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on which the boy drivers 
compete is limited to not 
more than ten per cent. 
So skillfully are some of 
the cars constructed* au- 
tomotive engineers have 
made plans to "scout™ the 
1935 finals for the pur- 
pose of picking up ideas 
that might be applied to 
the automobile. For in- 
stance* in last year’s 
derby, one young driver 
wheeled his mount down 
the course at a speed of 
fifty-six miles per hour in 
a demonstration of how 
far even a “boy engineer” 
may go to eliminate fric- 
tion and to attain balance 
a four-wheeled vehi- 



in 



cle. Other racing cars* 
less skillfully built and 
equipped with fewer aids 
to speed, chalked up a 
general average of about 
twenty-six miles per 
hour. There will be three 
classifications, or divi- 
sions, in this year T s races: 
class A will include drivers 



© Planet 

Figure* of Concrete Depicting a Highwayman Holding Up a Slate- 

coach i the Group Form* Part q# the Decoration of o Garden 



aged six 

through nine; class B, drivers aged ten 
through twelve, and class C, drivers aged 
thirteen through sixteen. Winners in each 
bracket w T ill be determined. Then these 
three drivers will race for the local cham- 
pionship and for the right to represent 
their city in the national event. 






FIGURES MADE OF CONCRETE 
DECORATE HQMfi G 

One E nglishman who fafehiori^J concrete 
models as a hobby has decorated his gar^\7 
den with groups of figures depicting his- 
torical events. One shows a highwayman 
holding up a stagecoach, all the miniature 
_ figures being of concret 
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Hinged Siafir in P omit ion for Renting or Sleeping on 

Tour ; Adjustment Up pr Dawn I* Accomplished Quickly 



ment Up pr D* 
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CAR SEATS MADE INTO BEIT 
Y ADJUSTABLE HINGES 

ot^the tourist, hunter, fisher- 
man, salesman and other travel- 
ers, adjustable hinges are avail- 
able for converting the seats of 
the sedan automobile into a bed. 

The hinges permit the back of the 
front seat to be lowered to the 
level of the front and rear seat 
cushions* thus making a bed. In- 
stalled on the inside of the seat ^ 
arm, the hinges arc invisible and-vr 
self-supporting. Adjustments are 0 
made easily. 










Top, Do J? Holding ''Criminal" After Tripping Him ; Bottom,, Dragging 
“Burglar'’ from Window by USing Legs And Pniiia Like At*n& «flJ Hand* 



TRAINED DOGS TRIP CRIMINALS 
WITH THEIR FRONT PAWS 



announced that $1,000,000 
will be invested in 
transmitting station, 
the manufacture of re- 
ceiving seta and in a pro- Ay 
gram service, American 
television already is pre- 
pared to deliver pictures ^ 
superior in detail to those 
being broadcast in Eu- \ 
rope T further progress 
awaiting the move froilCy 
laboratory to field. At 
present television 
lures with 343 lines to 
inch are available* com- 
pared with the thirty-line 
pictures of a few years 
ago* What can be 
with television* Mr. Sar- 
noff said* is “comparable 
with what one sees of a 1 
parade from the window 
of an office building, or a 
world series baseball 
game from a near-by 
roof, or of a champion- 
ship prize fight from 
outermost scats of a great 
arena.” Transmission at 
first will be limited to a 
twenty-five mile radius 
and it is emphasized that 
wire facilities arc not 
available for wide distri** * 
bution, and such mass broadcasting is ncl-^j. ^ 
ther here nor “around the comer.” 







Almost human in action, the trained 
*dogs of the Ne w York police departm ent- 
chase, trip ahH'ToTd fugitives* In train- c 
ing, the dogs are taught to chase a man 
marked as a criminal. Using, their front 
paws as hands* they trip the fugitive and 
then lock their front legs around his leg, 
arm or body to hold him. The dogs also are 
trained to drag prowlers from windows. 



EXPANDING RIVET SEALS HOLES 
IN TANKS OR BOILERS 



TELEVISION FOR NEW YORKERS 
PROMISED BY TEST STATION 



Television with ten times the detail 
shown in the crude experimental pictures 
of a few years ago will be broadcast within 
twelve or fifteen months in the New York 
metropolitan area, David SarnolT, oresi- 
dent of Radio 
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Made with a lead alloy mushroom 
an expanding rivet is available for repair- 
ing holes in t^nks^ bojJeTS, air compres- 
/tr ** ftjfh ^ I m *l i sors, pipe lines and. 

other metal aur- . 
faces. As the nut * 
is turned up on 
the bolt* a brass' 
former causes 
lead alloy head to 
take a mushroom 
shape that p 

the hole. The device also can be used as 
an expansion bolt or anchor bolt in con- 
crete, brick and tile. ^ 











of 5ofI^ tram- 
port abov# the cloud I 

*fth Mount Rainier showing m 
the background* 





Latest type 







AlR passafig&ri toon tire of looking at the icenery end muit vee k other pastime*. 
Her# two of them are enjoying a game of checker) above the clouds. 



HE thousands of passengers who 

T travel millions of miles annually 
by plane usually credit the suc- 

J cess of air transportation to the 

veteran pilots who sit at the controls. 
But the nation’s airlines could not pile 
up a total of 55,000,000 miles annually 
without the aid of a group of earth-bound 
men who know nothing about flying a 
ship. For each pilot in the air there are 
ten men on ihe ground engaged in keep- 
ing the transport planes flying. 

It is the skilled hand of the experi- 
enced engine mechanic, the watchful eye 
of the airplane inspector and the careful 
and painstaking work of other experts 
on the ground that make it possible for 
the pilot to write an ^All Q.K,’* report 
at the end of his run. 

United Air Lines, operating coast-to- 



coast and border- to- border, flies 1*350,- 
OtX) miles per month, and the mainspring 
of this far-flung air network is an air- 
plane M round house'* at Cheyenne, Wyo. 
Here, on the roof of the continent, is the 
world’s largest airplane overhaul and re- 
pair base manned by r>00 expert plane 
mechanics, engine mechanics, instrument 
technicians, sheet-metal workers, machin- 
ists, riggers, battery men, radio experts, 
seamstresses, inspectors and foremen. To 
this base, built on a mile-square airport 
more than a mile above sea level, comes 
each of United’s fleet of fifty-five trans- 
ports for complete overhaul and repair 
after each 350 hours of flight duty. Five 
days later, the ship goes back on the line, 
virtually as fit mechanically as the day 
it was delivered from the factory. 

The mobility and flexibility of airline 








operations have given aviation an 
advantage over earth-bound trans- 
portation agencies and have en- 
abled Un ited Air Lines to consoli- 
date its overhaul an ^repair activ- 
ities at one poinj/ nearly 2,000 
miles from New York and more 
than 1,000 miles from San Fran- 
cisco, Here the airline erected a 
plant larger than the average air- 
plane factory and just as well 
equipped to build planes from the 
drawing board to flight tests* It 
staffed thus plant with the cream of 
aviation *s crop o f ground men . Su- 
pervisory jobs were filled by veter- 
ans of ten years and more of ex- 
perience in air transportation ■» but 
among the mechanics are progres- 
sive young men, trained in the best 
aeronautical schools, whose xpmlifi- 
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Servicing and testing 

the hundreds of spark plug* 
at the air transport "round 
house" at Cheyenne* one of 
the many operations in- 
volved In overhauling and 
repairing the transport 
planes. Lett, testing a di* 
rectional gyro which has 
been removed from one of 
the transports for inspec- 
tion and service. 
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Transport plane 

tending «n front of 

the Union Air Ter- 
minal, Lcjj Angeles, 
before "it 4 midnight 
departure for the 
north Pacific coa*t 
citiej. Left, prepar- 
ing an Overhauled 
engine for a several 
hourv tun a-fl the teit 
block at Cheyenne, 







Refueling * 

tr*fijpor+ plane during 
one of ill few itopi on a 
coaiMo-coast run, Be- 
bw, examining bearings 
under a microscope to 
detect flown* ore of the 
many painstaking tests 
of the parts of a plane 
being overhauled at 
Cheyenne. 








INSTALLING rhetor In an averhaul&d thiip at Cheyenne* Thit motor wav cpar- 

«t#<l fpr sevoral hour) On A te)t block *ft#F it WJJ rcasiemb^d. 



nations have been certified by govern- 
ment license. This Cheyenne staff repre- 
sents one-third of the company's 1,500 
employes. 

This plan of eliminating guesswork 
frorn the mechanical operation of an air- 
line, which roaches its zenith at the Ch G y_ 

onne overhaul base, is carried out along 
the entire 6,000-mile system. After every 
scheduled flight made by a transport 
plane, it is inspected at the terminal, 
where mechanics make 190 different 
checks on engines, propel lei's, fuel sys- 
tem. electrical system, fuselage, controls, 
landing gears, instruments and other 
parts. After each forty hours of service 
the ship is given a more thorough inspec- 
tion, At the eighty-hour period spark 



[slugs are changed, electrical accessories 
arc serviced and changed anil brakes are 
overhauled. The forty and eighty hour 
overhauls are continued until the air- 
plane has down -i00 hours when it is 
withdrawn from its particular route and 
transferred to the Balt Lake- ( 'h eyeime - 
Chicago sector* ll is flown on this run 
until it reaches flbO hours, when it is 
landed at Cheyenne and turned over to 
the overhaul and repair station. 

Immediately the maintenance crews 
begin lo function like clockwork. First, 
the airplane is given a thorough bath of 
soap and water so dirt and grease cannot 
mask flaws. The engines are removed by 
hydraulic hoists and conveyed to the en- 
gine overhaul department, the propellers 
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Al TRANSPORT piano leaving the Cheyenne ‘round house" after a complete over' 
haul, ready to go back into service on the coeiMO'COest run. 



instruments are removed from the cock- 
pit and assigned to the instrument over- 
haul and repair shop. Landing wheels 
are removed and the shock-absorber 
units are serviced, brakes tested and tires 
are examined and changed if neces- 
sary. 

The thrce-bladed controllable pitch 
propellers, weighing 242 pounds each* 
are taken apart, the blades are ground 
with special buffers, and then dipped in 
an acid bath which reveals flaws. The 
blades are examined under microscopes 
and slight nicks are ground away care- 
fully to prevent them from developing 
(Conti nued on pag e 126 A ) 



being routed to the propeller depu ci- 
rri ent . Rad 10 ap j >a rat us goes t o tl le rad io 
service crew. The cabin is stripped of 
its furnishings for cleaning and neces- 
sary replacements. A crew of inspectors 
examines every inch of the fuselage and 
wings. Portions of the wings are re- 
moved so examination of the interior 
construction can be made, The in- 
spectors check the different parts of the 
plane on charts, and where sendee or re- 
placement is necessary, the work is as- 
signed to specialists in the different 
fields. Fuel lines and oil lines are re- 
moved and replaced with new systems, 
control wires are checked, and the flying 
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Speedline Engine Is Steam’s Answer to Diesel 

Meeting the challenge of the streamline <Ltl Q 
Diesel powered train and the conventional & f\ 

steam locomotive, the Chicago, Milwauk ee, 

* ^ St. Paul and Pacific railroad has entered Jk Mt 

- the traiftc race teween (JKicago and St, 

^ Paul with a speedline train drawn by a M & # .-— “ 7 - ''E A 

medium-weight locomotive designed for 
great speed. Its builders claim for its pow- 

f er plant the ability to drive seven-foot 

wheels, largest driving wheels tm any ^Bs. : 

L. American locomotive, at betteT* than 120 
I miles an hour. The Milwaukee road's 
* “Hiawatha” will travel the 410-mlle route 
in 390 minutes, matching the running time fnj 

Diesel ,3‘ " — 



.of the Burlington line’s 
driven, lightweight articulated 
M twin “Zephyrs” and the Chi- 
(% vcago and North Western rail- 
way's heavy type “400,” Like 
■ the latter, the “Hiawatha” is 
'an oil-burner, develops 300 
pounds steam 
r pressure and is so 
/ fni cti on-proofed 
by roller bearings 
* and lubricating 
w . ^systems as to ob~ 

* - viate operating 

stops. The six 
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mg acts as a seal to keep in oil and lo 
prevent air from getting into the cylinder 
around the valve stem. Air leakage de- 
stroys the balance of the gas mixture and 
results in a sluggish motor and increased 
consumption of gasoline* The felt acts ax 
an oil wiper t increasing the vacuum anA 
drawing the oil from the valve chamber to 
lubricate the stem. The spring automati- 
cally takes up wear in the packing, 



COMPLETE HOME WORKSHOP 
CONTAINED IN ONE UNIT ^ 

Five power tools for the home craftsman ^ 
are contained in a single compact unii/r 
suitable for both metal and wood work. 
The machine includes a lathe, jig saw, 
drill press, sander and grinder. The same O 



Slab at Building Material Made from Waste; Cost of 
Manufacture fs Law 



Constructed by a chemical process* a 
building material made of rubbish has 
been introduced in Germany. The mate- 
rial, which is fireproof, can be used for 
partitions. It is much cheaper to produce 
than ordinary materials for which most of 
the raw products must be imported. 



FELT PACKING IN VALVE SPRING 
} ^ SAVES GAS FOR AUTOIST 

Improved valve action and reduced gas- 
oline consumption are tw T o results claimed 
for felt packing that is installed inside the 



Compact Home Workshop L/ftif Containing a Lathe; 

Jig Saw, Drill Press, Sander and Grinder 

V-belt operates each unit, the electric mo- 
tor being turned into position and the belt 
changed quickly from one part to another. 
When the operator is using one tool, the 
others do not interfere with the work. A 
mounting plate for a one-fourth* one-sixth 
or one- eighth horsepower motor is fur- 
nished as is a four-step motor pulley and 
Y-belt. The lathe has an eight-inch swing 
and turns fifteen inches between centers 
and the jig saw uses standard plain end 
saw blades. The drill press can be used on 
both metal and wood and the disk sander 
is eight and one-half inches in diameter* 



pring with Felt Packing Seats in the Oil and Keeps 
Air from Entering Cylinder | 



IS 
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USEFUL IN BUILDING 



valve spring. Essentially a coil spring with 
a circular felt washer within it, the pack- 
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Latest Diesel 









Train Built Like Airship 




cess of 100 miles per hour is possible, but 
the “rail Zeppelin” will not be operated 
above ninety miles per hour. There are 
accommodations for 160 passengers in the 
air-conditioned cars. One idea taken from 
the airship is in the construction of the 
cars. Each car is essentially a metal tube 
with two “skins;* an inner and an outer 
covering. Between them is a network of 



alloy. Another airship idea is found 
in the four keels running from one 
end of the car to the other at the cor- 
ners. These serve as strengthening 
members and the upper ones house 
ducts used in air conditioning, and 
support illuminating equipment. The in- 
fluence of the airplane is seen in the hy- 
draulically controlled spring shock ab- 
sorbers that take the place of leaf springs. 
They are installed so the cars literally float 
above the tracks. Rubber is used in large 
quantities to increase riding comfort and 
reduce noise. Weighing 12G tons< the train 
is slightly less than 208 feet long. 



Powered by two 400- 
horsepower engines, the 
latest train will carry 
passengers over the for- 
ty-three mile stretch 
tween Boston and 
deuce in forty-five 
iites. The three -car 
built in the factory 
produced the airships 
“Akron” and “Macon, 11 
has features borrowed 
from the airship and the 
airplane* It is the same at 
both ends and capable of 
operation in either 
direction. One en- 
gine will drive the 
train. Speed in ex- 



Tap, t ntr ri ar af 
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I N an inferno of sound and glaring lights 
1 mysterious figures faintly visible 
through clouds of red fog darted under a 
skeleton framework and pulled levers 
with robot -like motions* In the fore- 
ground men clustered around a mortar, 
rammed home another shell and touched 
off the fuse. A second later the ground 
shook as the projectile roared toward the 
sky. An airplane* every detail etched in 



Top, Fireworks Display Showing Ruftleshipa Firing ft^ntern CandUs nJ Each Other? Center, Camct Shell 
ulith fasie ter Firing from Mortar; Bottom, Pinwheels That Spirt nn«f WhtStl< 




fire, rocketed to the ground and crashed in 
flames. A star shell spread its eerie glare 
over the scene. 

Instead of lighting up a battle-scarred scene 
the star shell revealed 50,000 spectators 
watching a pyrotechnic display which made 
them alternately gasp and laugh. For their 
entertainment a mammoth elephant outlined 
in amber flares thrust its trunk into a water 
tub and shot a spray of silver fire at the fig- 
ure of its keeper. 

The scene died in darkness and was re- 
placed by n fleet of battleships. Then began 
a spectacular naval engagement. Tile: battle- 
ships were replaced by a Dutch windmill by 
huge “clown' pimvheeLs lhat burst into rain- 
bow colors and revolved at dizzy speeds, and 
finally by a red, white, and blue American 
flag that appeared to ripple in the wind. 

Outdoor pyrotechnic spectacles arc far re- 
moved from the penny torpedoes and crack- 
ers for which the public spends millions of 
dollars every Fourth of July but the materials 

(Continued to page 1 24 A I 



Dutch Windmill Outlined ip Fireworks, and 
Shells Containing Col&rcd Fit* Composition 
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PHONE AND BELL IN SAME CASE 
TO DISCARD WALL BOX 



Using Latest Telephone IVAifih Eliminates Bell Box 
f/ie Wail or Doth 



With the bell enclosed in the same ease 
— w with the latest telephone, the unsightly 



wall or desk box is eliminated in home 
and office. The phone has a heavy base 
that prevents It from sliding while dialing, 



HINGE CHECKS OR CLOSES DOOR 
£" + ] BY SPRING ACTION 

Acting as a combined door closer and 
door check, a new hinge operates silently* 
The door is closed by strong, do able -act- 
mg springs sunk in both the door and the 



door jamb, A hydraulic hamper checks 
the force of the springs, giving a cushioning 
effect. Tension can be adjusted by a set- 
screw to hold the door open or at any an- 
gle desired from ninety to 180 degrees. At 
this set point, the door is dead center. 
Opened a little beyond the dead center, 
the door is swung hack against the wall in 
wide-open position. Swung slightly Inside 
dead center, the door is dosed by the 
springs. All the mechanism is concealed 
when the door is closed and hardly notice- 
able when it is open, 

r L f 6 r 

SNOWPLANE BUILT LIKE Al'TO 
TRAVELS AT HIGH SPEED 

Snow planes as comfortable and almost \ 
as speedy as automobiles are now being V 
used in northern Canada. The vehicles 










Cutaway at Combined Door Check and Door Closer 
Method of instaUai 
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Two Types of Snowptanes t with Comfortable Bodies 
iind Driven by Push-Type Propeller* 



are being made with closed bodies seating?* 
from three to six passengers and the cars, 
streamline in design, have glass 
shields, mechanical brakes, lights, 
and other conveniences. The bodies are 
welded steel tubing covered with alumi- 
num, runners have carbon steel shoes and 
the push-type propeller is operated by a 
Ford automobile engine. The 
will travel anywhere there is snow, they 
can climb hills, negotiate drifts, will 
up to fifty miles an hour when roads 
mit and their gasoline consumption aver- 
fourteen miles per gallon, , 
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Hot Metal “Bullets” Rebuild Machine Parts 




top, Wdrrt Machine Pert Being 
Grooved or Threaded ; Second 
from Top, Spraying Metal P ar- 
ticles at Rifle Bullet Speed into 
th* Groove*; Third „ Preparing 
to Smooth Off and Polish Re- 
built Section; Bottom ( Left}, 
Sampie at Rebuilt Part utter 
Completion of Polishing ; ft* 
Strength lx Said to Be a* Great 
us When the Port Was Nr«J 



Fired at the speed of a rifle 
bullet, particles of hot metal re- 
build worn machine parts by a 
new method* Screw threads 
are cut into the surfaces to be 
repaired and then the metal is 
sprayed on the grooves and 
ridges in such a way as to 
“freeze" and become a part of 
the metal under treatment. The 
spraying is done with an elec- 
trically operated gun that "shoots” 
the metal particles through a tiny 
hole in the nozzle at 2.700 feel per 
second. The rebuilt parts are 
smoothed and polished with abra- 
sives, giving long wear. Piston 
rods, cylinder walls, shafts, bear- 
ings and turbines are among the 
parts treated successfully*^ 

I S2 

OUTPUT OF INVENTORS 
IS SPEEDED UP 



After working 121 years for 
their first million patents, Ameri- 
can inventors speeded up and ob- 
tained the second million in the 
last twenty- four years* The first 
American patent was granted in 
1790, the millionth in 1911—and 
No. 2,000,000 was issued recently 
to Joseph Ledwinka, chief engi- 
neer for t he Edward G» Bu dd 
Ma nufactur ing company, for an 
improvement on pneumatic tires 
for rail way ./cars. In 1899 he won 
his first patent on a lt means of pro- 
pulsion of vehicles by electricity*” 
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Exchange of Patents Speeds Home Television 





Agreement upon an in- 
t o r c h a n g c of television 
patents and technique 
between Farnsw orth Tel - 
e vision 'Thcbr porated of 
yPli i Iadelphia and San 
^FfSdi sep> and Ferns eh, 
^A. tj„ of Germany, brings 
home television in Amer- 
ica a step nearer. 

Already, in Germany, & 
Berlin station sends tele- 
vision p rog ranis se v eral 
hours daily, equipment 
for a second station is 
ready and Dr. R, Moeller, 
chief research engineer 
for the German company, 

AboV c r Tumm; in Television flf- 
rcfrrnjf Set ; Camera and Li^ht ■ 
Iff# ArrtinA*tfimt-i in Broadcast* 
ins Studio Arc Shown Below; 
Rtsht, Tube Which Projects 
f matte upon Screen 



asserts television is a reality, By virtue of 
the patent agreement 100 receiving sets 
will be ready for showing in Germany by 
August, and by next January, sets will be 
available to the public for about $200, 

A lack of sending stations in the United 
States now retards development of tele- 



vision here. Funds have been set aside 
and plans made for the erection of ten tel- 
evision stations in Germany. These sta- 
tions will be connected with cables which 
arc already in operation experimentally, 
and by wireless relay stations. The huge 
cost of this special cable has been put forth 
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as a barrier to television, but when it is 
considered that aside from television uses* 
one of these cables could carry the entire 
telephone trallic between San Francisco 
and New York, it will he seen that the 
cost is not such a great factor. The cable 
cannot be used, at present, for television 
and telephone simultaneously, but it can 
carry telephone traffic while not being 
used for television, and thus will be eco- 
nomical. 

The small Farnsworth projecting re- 
ceiving tube is a significant feature of the 
new sets, Previously the Farnsworth tube 
was large and the image appeared on the 
end of the tube. Now the tube is small 
and the image is projected upon a screen, 
set up in the cabinet. 

By use of the Farnsworth multipaetor-^ 
a cold cathode tube — only five tubes will 
be necessary for the television reception 
and five more for the sound reception, ten 
tubes in all, as against the twenty or more 
in television sets hitherto shown 

Not the least important development in 
television sending apparatus is the “tele- 
cine,” apparatus for sending out motion 
pictures. The new studios will be equipped 
with facilities to send out both still scenes 
from life, and also motion pictures, thus 
giving both stage and screen amusement. 

The multipactor is a cold cathode tube, 
which means that it will not be necessary 
for the tubes to heat, as in present tubes, 
in order to get reception. In fact it is the 
inefficiency of the present tube which 
causes it to heat, 

— £4 

UTOMATIC LINE GAUGE SHOWS 
AMOUNT OF TYPING DONE 







Lines of type- 
writing are record- 
ed accurately by a 
line gauge which 
can be adjusted in 
one of two ways. A 
dial can be set to 
indicate the num- 
ber of lines written 
or it can be adjusted to show the number 
of unwritten lines from the point at w T hich 
the machine is working to the bottom of 
the page. When a letter is completed t a 
whirl of a knob adjusts the counter for 
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FALLACY IN “SEND- DIME” CHAIN 
SHOWN BY MATHEMATICS 




Logarithm* Presented Prat. S tmi $h dm* Fallacy 
of Cut- Rich -Qtiicit Chum- Letter Scheme 



Prosperity can’t travel very far over the 
“sen d-a- dime” chain-letter route. The 
scheme started in Denver, and post offices 
there and elsewhere were deluged with 
letters containing five names and asking 
the recipient to mail a dime to the top 
name, add his own at the bottom and send ^ 
a copy of the letter on to five more. When - 
the sender's name reached the top, it was f 
theorized he would receive $1,562.50. But " 
Prof. D. Victor Steed* of the University of 
Southern California, has demonstrated 
mathematically that wealth cannot be 
multiplied by the chain method. It takes 
15,625 persons to make up the $1,562.50 in 
dimes for the name at the bottom of the" 

f 

original list. Before these 15,625 can col- 
lect a similar sum, 244*140,625 other per- 
sons — more than twice the national popu- 
lation — would have to dig up a dime each. 

£ &7£ 

RUBBER BALL AS BOTTLE SEAL 

SNAPS ON OR OFF 



Easily snapped 
on or off with a 
push of the finger, 
a rubber ball seal 
for bottles is in- 
tended to replace 
corks and screw 
tops. The ball is 
pushed to the side 
of the bottle for 
easy pouring. 
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WORLD 



-Moan fiitift in Hamburg to f/pnor it it intended to ftc*emb/e 

a fftnJ-On View of a Speeding Ocean Liner 

r pHE machine age is tackling a long- 
1 neglected job — modernizing the exte- 
riors of homes and buildings. 

With steel, stone, concrete and glass, ar- 
chitects the world over are designing and 
building structures to remind people that 
they are living in the day of streamline 
trains and aiT transports. 

The job of making multiple houses* com- 
mercial and public buildings harmonize 
with the spirit of our time has spread all 
over the world and promises to leave an 



indelible mark on civili- 
zation. The new architec- 
ture is closely allied with 
the machine age, which 
has standardized building 
materials and made pos- 
sible the mass -production 
house. 

Our age gives the ar- 
chitect compressed sheets 
of fiber board, fireproof 
partitions, steel beams, 
hollow tile, glass sheets 
and metal fittings* all cut 
to their proper sizes at 
the factory. The humblest 
home now becomes a 
problem within the prov- 
ince of the engineer* who 

collaborates with the ar- 
chitect in the design of 
human shelters as safe 
and sensible as modern 
steel bridges. 

Useless ornament* dec- 
oration, and adaptations 
from Greek, Roman and 
Spanish architectural 
styles are strictly taboo 
these days. Architects 
have decided that a mod-' 
ern man can't live in an 
Italian Renaissance hous^ 
or mid -'Victorian flat and 
feel that he belongs to the twentieth cent 
tury. The new architecture is being ren 
ceived as enthusiastically as the new 
streamline trains. s 

The machine age has made possible the 
first international style in architecture. 
For the first time, all nations are adopting 
a single style of building because the auto- 
mobile, the airplane, and the radio have 
brought them all into closer contact and 
made possible the rapid spread of ideas 
from one country to another. 
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Krncfirrsrai'fcn proufJiflf Plenty of Light and Pieitfy of t/nder-Coyer 
Piny Space When It Aniru; Below, t/nusumi Apartment Building 



Recently Constructed in /totferdam 
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age that their work aroused pro- 
found admiration abroad. 

Foreign architects were quick 
to grasp the meaning of Louis 
Sullivan's pioneer work with steel 
construction in the skyscraper. In 
his famous buildings around Chi- 
cago, Sullivan first showed how to 
illuminate the usual dark interiors 
with walls of glass. He did not try 
to hide the supporting steel; he 
tried to make it plain to the eye 
that the building was standing on 
steel columns. Sullivan’s pupil, 
Frank Llovd Wright, conceived 
and executed the famous prairie 
house and the house of pro -cast 
concrete blocks, Few of these 
ideas, which originated on Amer- 
ican soil, were taken up here as 
they were In Europe. 

The trend in American home 
architecture is toward the pre- 
fabricated house. This, a special 
product of the machine age, is 
now on the market and may be 



At present, modern ar- 
chitecture may be seen in 
every civilized country* 
and is rapidly spreading 
to very remote districts. 

It is most evident in Hol- 
land, Germany, Switzer- 
land, France, Russia, and 
in the Scandinavian coun- 
tries. The United States 
has only within the last 
several years taken up 
modern architecture quite 
seriously, but all signs 
point to a great activity 
in the near future. 

Oddly enough, this ar- 
chitecture received qonsi 
from the design of industrial buildings in home owner, just as he would buy an au 
America, most notably from our grain ele- tomobile. One of the latest pre -fa bricaLcy 
valors. American factory design has also Rouses c onsists of panels of cement apd as 

influenced foreign architects. Without even b4stos, formed under Tremendous pres 
attempting to create a new movement in ysure, and designed to be bolted to a stee 
architecture, but aiming only at the most j frame. It can be assembled and later take] 
practical grain elevators, American Indus- / apart and moved to a new site. In line wit] 
trial architects made something so honest modern practice, the fiat roof is an integra 
and faithful to the ideal of the machine! part of the hoine. It is the famiIy T s outdoo 



Top* SAai&iur* Provide Orftpjntfltfctroff for Thtt Waft of Gluts and Stucco 
Below, T yp* of Low-Cast Housing Favored in Switzerland 
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Top, flfofe Ifie Ainrnrffjnof of Light Provided for This British School; Be 
law f Modern Dining Roam Designed by Walter Dorwm Teague 



living room. The const ruction is so solid 
that the mass- production house can with- 
stand a hurricane of 120 miles an homy or 
support a snowpih- twenty feet deep on 
the roof. Tentatively, the price for a four- 
room dwelling is placed at about $3300. 
with all necessary mechanical appliances. 



On the installment plan, 
the price is $6,800, with 
payments of $38 per month 
over a period of fifteen 
years* There is no down 
payment or mortgage oil 
the property. The price 
includes fire and life in- 
surance; if the owner 
dies, the title reverts to 
his heirs without further 
payment. 

A buyer has the choice 
of twelve models* ranging 
up to nine rooms and 
three baths. The cash 
price for the largest house 
available is only about 
$10,000. The procedure of 
buying consists of going 
to a show room, picking out your model 
and signing a contract. The house is de- 
livered by a single giant truck. Two ex- 
pert house builders arrive with the truck* 
which is their home while the house is 
under construction. They obtain the help 
of four or five local laborers, and within 
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Flat* for as Provided in Germany Today; A'off the Plain Surfaces, the Glass- Enclosed 

Tap Story and the Little Balconies at the Corners 



two or three weeks the house Is ready for 
occupancy. 

The steel frame does all the supporting 
work and the owner can make one huge 
room out of the interior or divide it to 
suit his convenience. The house has some 
admirable conveniences and innovations. 
The doors are made pf a compressed tire- 
proof hardwood. E J r r\ room is air-con- 
ditioned. summer and winter, and the 



builders guarantee that you can control 
temperature within one or two degrees at 
any season of the year. The casement win- 
dows may be opened or closed without in- 
terference from screens. Electric clocks 
are built into the walls; a radio is built 
into the living room wall. 

ThjeJiearl j^f-th^lwraSe is a ^o+e-unit/ 1 
which contains the operating machinery. 
Here one finds the air-conditioning equip- 
ment, electric refrigerator, hot- water heat- 
er, dish and clothes washing machines* etc. 
Much of the pre-fabricated house s econ- 
omy is based on the fact that all the service 
machinery is built into one unit. The 
American home of the future, as it was 
recently depicted by hundreds of entries 



appear with flat roof and thoroughly mod- 
ern lines. The tendency is for the garage 
to be placed at the front of the house with 
kitchen adjoining, and the living room 
across the rear. The recommended mate- 
rials are concrete, stucco and brick. 

Frank Lloyd Wright has completed a 
model of a modern self-contained com- 
munity which he calls “Broadacre Cityf* 
It is built along horizontal lines and cov- 
ers four square miles of countryside. The 
families in Broadacre City would be 
served by a through highway which car- 
ries slow and fast traffic. Streamline mon- 
orail trains run down the center of the 
highway. Small shops and factories, as 
well as garden plots, are attached to the 
homes. Electric power is “shipped'' in, and 
there arc no chimneys to pollute the air. 
Each family owns its plot of land* which 
ranges from one acre up, depending upon 
the size of the family. 

The movement in modern architecture 
has been making enormous strides in coun- 
tries which heretofore had their national 
styles. Architecture has become interna- 
tionalized, and you may see the same prin- 
ciples practiced on buildings from the tip 



to General Electric’s national home design s m „ 

competition, makejt tjre composite house/7 of Italy to the tip of Norway. 
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Parachute Jumper Glides on Canvas Wings 




SaAn anti Hi* Top, Left t After One Tliutir Feij«^( 

Sohn Pulit'd fitins at Second and Both Chutes Opened 



High above the airport soars the 
tiny speck that spectators know is 
an airplane hi?cause they have 
watched it climb steadily for sev- 
eral minutes, Now a thin, almost 
invisible white line appears, lead- 
ing downward from the ship, and 
a few seconds later, the form of a 
man suddenly is outlined, with 
strange “wings TI flapping. Head 
first the ’'bird man" comes, then 
into a series of loops and spirals, 
the wings seeming to control and 
retard his downward movement . 

As he nears the earth, ballooning 
white cloth spreads above him in- 
to the shape of a parachute and he 
slowly completes his daring flight, 
in safety. This is the story of Clem 
Sohn s latest leap from a plane to demon- 
strate how closely man can imitate the 
bird by spreading wings attached to his 
arms and webbing sewed between trouser 
legs* The wings are made of airplane fab- 
ric fastened to a frame on the jumpers 
body and arms* Steel ribs make possible 
their control as Sohn moves his arms back 
and forth in a manner to change direction 



of the glide. After stepping off into space 
from the plane at about 10*000 feei t Sohn 
performs his spirals and loops through a 
retarded drop of nine thousand feet,, then 
pulls the ring of his parachute at 1,000 feet. 
Once, Sohn pulled the ring of the chute 
on his back, but nothing happened. Then 
he pulled the Ting of his front chute. Both 
opened at the same time. 
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BIG FLOODLIT POWER STATION 
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MONUMENT TO PROGRESS 



'The wheels can be fitted on almost any 
type of wagon* The casing is subjected to 
little actual wear and no overheating, but 
is made particularly to resist deterioration 
from long exposure in all kinds of weath- 
er, and the side walls arc made very tough 
to resist chafing. The low drawbar and the 
roller bearings make the wagon equipped 
w r ilh such wheels easy to start and much 
easier to pull, while the rubber tires per- 
mit bolts to stay tight* reducing upkeep* 

c tf *> 

** 1 “THUNDER MACHINE” TESTS 
LIGHTNING PROTECTORS 



White in the brilliance of floodlights that 
turn its smoke to silver, the Battersea 
power station across the Thames river 
from London stands as a monument to 
progress. It is one of the key sources of 
supply for elect r icily that turns night into 
day for many of the public and private 
buildings in that part of England* The big 
plant is illuminated the year round by 
batteries of high-voltage lamps. 



PNEUMATIC WHEEL FOR WAGON 

£ Lf Cj Y HAS automobile brake 

Delivery wag- 



ons are now being 
equipped with 
pneumatic tires, 
disk or wire 
wheels, steel alloy 
axles, two-shoe 
automotive type 
brakes, brake ca- 
bles, roller -bear- 
ing hubs and the 
necessary parts 



tor installation. 
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ntirr .>i a c ti r rif' SHiooliiif u Bolt at Man-Made 

Lightning erf Arrester Atop Model Building 



Startling in Itp Brilliance, This Power Plant Sup- 
plium a Large Part of London Area 



Engineers at the California Institute of 
Technology are manufacturing man-made 

lightning with the aid of a huge “thunder 
machine.'' This apparatus generates mil- 
lion-volt bolts which are directed at light- 
ning arrestors and other protective devices 
atop model homes, oil tanks and power 
lines. The experiments are aiding in de- 
veloping protectors to eliminate the light- 
ning-storm hazards faced by houses, oil 
and gas tanks and power lines. 
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C ho de ./!«>' Tutcj Naul 
Brtru; T vh^iman Hi y h t 
into the Parlor iff Gtr- 
man l/orrn?s; un the FhCf 
of the Tube, Framed by 
a Cabinet* Appear the 
Pictorial program*. Being 
B roadeaxt Regularly rn 
Berlin; at the Left Is 
the A ntrnjiu Waif from 
Which the State Broad- 
casting Company Sends 
Picture* on Ultra-Short 
H'nt'e*; Rtght, a Cath- 
ode-Ray T ubr Is Spins 
£i.'acuntcd r and Bi'lnrr It 
tf Peer hunt: Set fs Shown 
Assembled r Ready I or 
its Cabinet 






Cathode Ray Brings Television to Germany 
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A b <1 [ '-T . TnVt'j.iripr? Reeeit’int; Set i/t 
Operation in Ger man Home; Right, 
u Siiiiifeir Si'f with Cathode-Ray 
Tube l- If ted fro/rt Cubmpi to Show 
Arffl or? M'An/l image Appear* 
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WEATHER 





feel. Human sensations 
are a better gauge of 
weather than the ther- 
mometer. Strong sun- 
shine can make the 
weather hot when the 
thermometer says it is 
cold. Mountaineers en- 
counter hot weather on 
sunny days when the air 
temperature is below 
freezing. A windy day in 
dry Arizona is cool when 
the thermometer reads as 
high as ninety. 

The man in the street 
may explain the discom- 
fort of a hot wave with 
the sententious observa- 
tion, (t it ! s not the heat, but 
the humidity.” Yet he 




Aboi^t the Kiosk Thermometer Tells 
tmly Part of the Story during a Mot 
Spelt; BeloW r Measuring M o un f uj'ji Sufi- 
shine Which Can Make You Hot 
tft* TAermorntfer ft Below Freezing 

consults a thermometer to learn its inten- 
sity and never thinks of consulting an 
instrument that measures humidity. 

But more than air temperature and hu- 



T"\URING a very hot or very 
A ■ cold spell, the weather breaks 
into the newspaper headlines. 

Then we find temperature read- 
ings intended to tell us just how 
hot or cold the weather has been 
— but they do nothing of the kind. 

Perhaps we read that in St* 

Louis it was 103, and in Kansas 
City it was 107, indicating it was 
hotter in Kansas City than in St, 

Louis. Perhaps it was t and per- 
haps it wasn’t. 

The figures arc readings of 
shaded and ventilated thermome- 
ters designed to show how hot the 
air got. But they do not tell us 
how hot human beings, animals, plants or 
pavements got, and it is such effects we 
think of when we say "hot weather." We 
ihink of the way such weather makes us 



34 




p 



I 



V 



v# — v 




fhakab 

COLD 



HOT 



xrddity are concerned in making 
the weather hot or cold. Much at- 
tention now is given to the study 
of what is called “atmospheric 
comfort," the various factors that 
affect the comfortableness of the 
air* both outdoors and indoors. 

Human sensations that we think 
register temperature really regis- 
ter some thing else. Tile temper- 
ature of the healthy human body 
never varies, except at the sur- 
face* more than n fraction of a de- 
gree from “blood heat." regardless 
of weather, clothing or other ex- 
ternal conditions. The body is a 
furnace rhat constantly produces 
heat from food. This heat must be 
given off as fast as produced* 

The mechanism by which the 
body maintains a steady outflow of heat is 
sometimes compared to a thermostat, but 
these devices usually maintain a uniform 
temperature by shutting down the heater 
from time to time. The human furnace is 
never shut down, though its activity varies 
somewhat and is regulated to a certain 
extent by the thermostatic apparatus of 



HrriMlnff VgLirtCiy 1,’iiTTlrr L)'lt r-irfl 

Top, the Temperature in Hemet is the Sum*, but tfie 

in the On* at the Right Hat Been Humidified; Retow, Measur- 
ing Speed of Air Current I ft Mm* 

the body* The chief function of this appa- 
ratus, however. Is to eliminate surplus heat 
at the right rate to keep the internal tem- 
perature constant, despite varying external 
conditions, by varying the blood supply at 
the surface of the body and controlling the 
action of the sweat glands. The feelings of 
comfort and discomfort that we describe 
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Ton Thrito fmial CatllrjjJt JtuLltUlliUl 

Top, Ion Counter IVfiic/t Measure* Tiny Carriers of 
Electricity in Air; Below, Cylinder It Kept at Body 
Temperature and Bate of Heat -Loss Is Measured 

in terms of temperature actually indicate 
the ease or difficulty with which this reg- 
ulation of heat-loss is accomplished 
Besides clothing, four conditions are in- 
volved in making the weather feel hot-air 
temperature, air movement, humidity and 
radiation. Air temperature affects the rale 
at which heat passes from the body into 
the air by conduction. Air movement car- 
ries away air heated by contact with the 
body and replaces it by cooler air except 
when the temperature of the air is above 
blood heat. Another effect of air move- 
ment is to promote evaporation. The hu- 



controlling evaporation* In dry air, evap- 
oration is rapid; in humid air, it is slow* 
The body constantly radiates heat to ob- 
jects about it and they* in turn* radiate 
heat to the body. The great importance of 
radiation In the heating of buildings has 
only lately been recognized. In the new 
process of 4< panel heating™ electrically 
heated walls, ceilings or screens radiate 
heat to the occupants of rooms. In order 
counteract the effect on the rate of heat- 
loss from their bodies, the air is kept cold- 
er than would be comfortable in houses 
heated by other methods. 

When our bodily machinery cannot get 
rid of excess heat fast enough, we feel un- 
comfortably hot. When it has difficulty in 
preventing heat- loss* we feel cold. There 
has been controversy over why damp cold 
air feels colder than dry cold air. Some 
believe it is because when the humidity is 
high our skin and clothing become moist 
and are better conductors of heat, so there 
Is more cooling by conduction* 

A fan does not cool the air, but Increases 
its cooling power by increasing its move- 
ment. In all kinds of weather our comfort, 
so far as temperature sensations go, de- 
pends upon the cooling power of the air; 
hence the many methods devised for meas- 
uring atmospheric comfort really measure 
atmospheric cooling power. More than 
twenty different instruments have been 

(Continued to pagt 140 A) 
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Giant Press Makes All-Steel Top for Autos 




Tap, i/dtiiud V'ipuj of factory V*ntiialnrM ; f.e//, 
On* of tt if "rurrtf Tops"; Right, PoiiitT* 

fui Preiss in Which Start Auto Topi Art Formed 

r_- % .4, . f » ♦ / ££ | 

More than four stories higli and weigh- 
ing 500 tons, n giant pros* for producing 
all-steel tops for automobiles has been de^ 

veloped, One of eighteen to be installed 
in the Fisher body plants, it exerts a pres- 
sure of 1*950 tons, or 3,900,000 pounds. 
Each top passes through four of the mam- 
moth presses, a total pressure of 5,200 tons, 
or 10,400,000 pounds, being necessary to 
draw and form the solid steel roof. An 
electric motor drives the largest press, 
turning a ten-ton flywheel at a constant 



speed of 375 revolutions per minute, A 
manually controlled air brake stops the 
flywheel in two minutes. If the brake were 
not used, the tremendous momentum of 
the flywheel would cause it to rotate for 
an hour or more after shutting off the 
power, bolding up production and result- 
ing in loss of time. 
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Hollow-Wall Cooling for Home at Low Cost 







D;»£r<rri Showing Built-In 
Cooling System; Top , Lift. 
Basement Made Comfort- 
able in tV inter by Con- 
ducting Worm Air under 
Its Hallow Tile floor; fop. 
Right, How Walt Is Closed 



HOLLOW TILE 



1 ’ "Stf 



Cooling the 
without refrigerating 
machinery is possible by 
employing the natural 
earth insulation which 
surrounds the wall of 
the basement. The 
method, built into new 
houses at low cost, has 
been tested successfully 
in the middle west* A 
ow wail of brick* 
a four-inch air 
between the outer 
inner walls* com- 
prises the foundation 
wall It has no continuous mortar joints* 
excludes all moisture. Closures of 
brick at the first-floor line and at a 
point thirty inches below grade line seal 
ofT the inner space. The regulation hot- 
heating plant* with blower or fan for 
circulation, completes the equip- 
ment. The air is conducted through the 
cool basement walls and hollow tile be- 
neath the basement floor* then forced into 
the upper floors at a much lower tempera- 
ture than that at which it was taken Into 
the cold -air ducts. The difference between 
outside and inside temperatures is about 
sixteen degrees. In winter, the heating 
plant is operated as usual* the hollow wall 



helping to warm the basement as the air 
is drawn from the upper rooms into the 
furnace through the wall ducts. 





OOD IS PRESERVED LONGER 

OILS 



Unusual ^roieffdoh is, given wood by a 
treatment with non -poisonous oils ob- 
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Sketches of Cross -Sect ions ShpW Places Most Sus- 
ceptible fa Attack from Fungi 
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tamed by destructive distillation of hard- TIRE GAUGE FLASHER ON DASH 
wood. The new oils* however* are more WARNS OF 

toxic against fungi than are coal-tar oils, 
according to governmental agencies which ■ 
have made tests, So penetrating that wood- 
en barrels cannot be used for shipping the ' 
hardwood oils, the product has a great af- 
finity for wood, following the fibers and y 
becoming fixed* Wood treated with the 
preserver is little affected by exposure to 
weather* The oil is applied with a brush, 
by immersion* by spraying or by pressured . 

Frequently used for railway ties, the pres- 
sure method consists of pumping the hot 
oil into the timbers while they are en- 
closed in a large cylinder. f 

U Li-<f ct 

fe * J 

LIGHTWEIGHT FREIGHT CARS 

CARRY GREATER LOADS 



Increasing the payload is possible with 
lightweight freight cars designed to reduce 
costs and damage hazards* Displayed by 
the Baltimore and Ohio railroad, the cars 
are built of corrosion -resist aril materials 
and equipped with shock -absorbing appli- 
ances. All are constructed of lightweight 
alloy, double-strength metals. Some of the 
eight cars exhibited have rounded roofs. 
An aluminum hopper car* having two saw- 
tooth hoppers at the center, can discharge 
Us load across the track. One car has doors 
in the floor center that slide downward 
and another has doors that slide upward. 
It wilL I5e possible to carry greater loads 
in the cars/ because of the sturdy con- 
struction, without adding to the train load. 



Officials Inspect Latent freight Car Bu/t ai Light 

but Strong Metal Allays 



When air pressure is low in tires of the 
automobile, truck or bus equipped with ^ 
new-type gauge, a red light flashes on the i* 
instrument panel to warn the driver. The 
device functions through a series of mag- 
netic coils operated by electricity from the 
car battery through a valve attached to 
the tire valve stem to the signal on the 
dash. Screwed into place on the valve 
stem, the device resembles an oversize 
valve cap. A small diaphragm in the valve 
closes a circuit when pressure drops be- 
low a predetermined point, perhaps twen- 
ty-five pounds* and causes the Hasher to 
signal the driver. The gauge works while 
the car moving, due to the coils which 
carry the electricity through the brake 
drums to- the instrument board. One coil 
is bracketed to the inside of the revolving 
brake drum, the other to the inside of the 
stationary drum, and each has contact 
points, Thus, one set delivers the current 
and the other receives it as ihe wheel re- 
volves. The equipment is expected to save 
time in checking tire pressure and to save 
money by preventing rim cuts. 
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Tire Valve to 
Warn af Under • 
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I^EOM the prairie schooner 
to the modern trailer coach 
is a vast step forward. More 
surprising is this prediction of 
Roger W, Babson, able statis- 
tician: "Within twenty years, 
more than half the population 
of the United States will be 
living in automobile trailers! 1 * 

In some of the large trailer 
colonics of the south and the 
Pacific coast may be found a 
thousand trailers, averaging 
three persons per trailer, reg- 
istered at one lime. They stay 
for a week or two and then 
"hit the trail*” 

A little over one dollar a 
week reserves space for the 
tourist's car and coach, and en- 
titles him to free electricity and 
water. Inside the coach is the 
spick-and-span kitchen with an 
ice box, then the lavatory and 
up front the comfortable full- 
size berths with inner-spring 
mattresses*. Mechanically, the 






DAVENPORT \ 
BED OPEN'S 
TO PORK 
/UPPER AND 
LOWER, BERTH 5 



f BiDF ENTRANCE 
transverse BERTHS 



STOVE 



WARDROBE 



Tup* at Home on Any Camp Site? jL<Yf, Diajfratn* of 
Two Styles of Berth Arrangement ; Bottom,, l~eit t 
Berth Made Vp for the Night 

trailer is as sound as the ear that pulls it. 
Structurally, the trailer is like a modern 
home, insulated against summer’s heat 
and winter’s cold, and having practically 
every convenience which makes for good 
and comfortable living. 

Trailers range from thirteen to eighteen 
feet long* Width and height must be suffi- 
cient to allow the “six-footer” headrnom 
while standing and leg room when sleep- 
ing. An average dimension is seventy-six 
incites for the inferior height and width* 
while the over-all height is approximately 
seven and one-half feet. All of these di- 
mensions are from twenty to forty per 
cent within the limits as defined by law 
in most states* In one stylo trailer the 
berths are placed crosswise, usually at the 
head end. In another style, the berths run 
fore and aft along each side. Both make 
use of the davenport bed, which is a seat 
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T tailor Si y lex to S tir t 
4n,v Pi+fw; Right. fen- 
fer* Comparison of Gas 
C onsumption ; Just Be- 
law, T toilet Insulate J 
againbt Cold; Bottom, 

Cottage-Type T railcr 
Folds into Compact Box 

by day and unfolds 
into upper and low- 
er berths by night. 

The kitchen is usually in the 
center of the coach, in close prox- 
imity to. the open section of floor 
space, which, with a folding table 
mid chairs, makes the dining room. 

Other features of the interior are 
as many and as varied as well- 
designed homes. All are marvels of com- 
pactness. The first look inside gives an 
impression of ample room, yet in this lim- 
ited space you will find everything from 
kitchen sink and ice box to lavatory. 

Viewed from the outside, the trailer is 
far ahead of the boxlike structures which 
roamed the highways a few years ago. 
Sweeping lines and a beautiful finish make 
them as attractive as the 1935 car ahead t 
while even the smallest and least expen- 
sive; unit shows many refinements over 
previous designs. Streamlining is much in 
evidence, but largely for beauty alone 
since wind- resistance is practically nil at 
the speed which the average man favors — 
a top of fifty miles per hour. 

Gas consumption usually is of interest 
to the prospective buyer of a trailer coach. 
It has been accurately determined that a 
fully equipped trailer, about 1,300 pounds, 
takes one gallon of gasoline for each 100 
miles traveled, If five gallons of gasoline 
are good for 100 miles with the car alone, 
the same five gallons would last from 
eighty-five to ninety miles with trailer at- 
tached— an increase in fuel consumption 
of from ten to fifteen per cent. Other costs 



which 

initial purchase price — S3DQ to 

the trailer license fee, about seventy cents 
for each 100 pounds of weight. The last- 
named item varies in different states, as 
do also various rulings affecting the op- 
eration of a trailer upon the highway, 
Legislation is under way to standardize 
lighting, load limits and structural sound- 
ness of chassis and body, the latter to out- 
law many of the unsafe home -built units 
now on the road* 



C Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 
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Tricks of Angling Taught in Public School 




Top, the Ftshing Class on Bonk of Str<u/n Get* Practical fnst rtiefiuns m Costing; Bottom „ Left, Chart 
Used in Teaching Habits at Fish; Bight, Instructor SSouw How Line Should ifc Handled 



Scientific phases of anglings usually ac- 
quired through the u triai and error" 
method over a period of several years, 
were taught in a course offered by a Kan- 
sas City, Mo., public school recently. More 
than 100 students completed two ten-week 
semesters sponsored by the recreational 
department of adult education. Class pc-* 
riods were one and one-half hours long, in 
which research, history and a practical 
work-out in casting were featured. The 
pupils brought penciis t notebooks and rods* 
The first lesson included a thirty- minute 
lecture on the antiquity of angling, prac- 
tice in casting and discussion* Doormats 
were used as targets for casting and by 
the end of the course many of the students 



could cast accurately at distances up to 
eighty -five feet. Kinds of fish were stud- 
ied, with considerable detail concerning 
fish anatomy, locale, habits and response 
to certain lure, weather conditions, the 
signs of the zodiac and phases of the moon, 
Frank DeCou, regarded as an expert an- 
gler, hunter and guide* was the instructor. 
In discussing the need for such a course, 
Mr, DeCou pointed out that in 1934, nearly 
ten million hunting and fishing licenses 
were issued, indicating the widespread in- 
terest in angling* And there are many more 
fishermen than licenses, since a few states 
do not require permits under some cir- 
cumstances. The fishing classes will be 
continued during the next school year. 
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Home Fqundry^ Ki£¥roduces 5/tetal Castings 



Particularly adapted to the 
home workshop, a small foundry 
kit is available for castings of alu- 
minum, silver, gold and other 
metals, forgings, assaying and ex- 
periments, Heat treating and case 
hardening of steel can be accom- 
plished at temperatures as high as 
2,400 degrees Fahrenheit, The kit 
operates on the regular gas supply 
and 110- volt electric current at 
about one cent per hour. The fur- 
nace starts cold and melts alumi- 
num in seven minutes. The kit 
includes the furnace, fire-clay 
crucibles, crucible tongs, flask, 
graphite, molding sand, refractory 
lid for high temperatures, insu- 
lating lid to prevent escape of heat 
and complete instructions. 


v FLASH CUN ON CAMERA 
SET OFF BY SHUTTER 





jtfaJimff Cnrflfijjs iiriiFi Snia/I Foundry Outfit; This Photo Shows 
Metal Being Poured info the Coating Mold 



No Overcoats Needed 
for These Jobs 



When the aperture Is the wid- 
est, the shutter of a speed-graphic 
camera sets off the flash bulb in 
perfect synchronization, resulting in better 
pictures. The arrangement, invented by 
Harry Grogrn of Brooklyn, N. Y., also re- 



COME miners and other industrial 
^ workers habitually labor in tem- 
peratures well above 100 degrees 
Fahrenheit, Tn some of the coal pits 
in England, the temperature is 103 
degrees and in a Brazilian gold mine, 
the mercury stands at 117 degrees at 
7,000 feet. This mine is cooled by 
special apparatus but the tempera - 
’ • ■ tures are so high the miners can work 
for short periods only. Drillers for 
oil in Vera Cruz cool the drill with 

B ice because it goes down to a depth 
of 10,585 feet, where high temperatures 
are encountered, The temperature in 
the melting room of the United States 
mint is around 106 degrees, in many 
gas works it ranges from 112 to 118 
degrees and in the stokeholds of ships 
crossing the Red sea, sometimes it 
runs up to 140 degrees. 



flvLiuS to Snap a Picture," When Shutter Open* tQ 
Widest Pointy It Sets Off Flash Suth 
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RAPID' EGG BREAKER SEPARATES 
THE WHITES AND YOLKS 
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lieves the photographer of the tedium of 
trying to press the flashlamp button and 
operate the camera shutter at the same 
time. As the shutter starts opening, a con - 
tact point rises to touch off the flash bulb V 
when the aperture is largest. This is done 
at a speed of one two-hundredths of a sec-' 3 ^’ 
and. The flash gun is fitted into a handle b-, 
by which the camera is held for focusing.^ 



MOUNT FOR ANTI-AIRCRAFT GUN 
IS LIKE FORT ON WHEELS 

To combat air attacks in time < f war. 
Uncle Sam is adding modern three-inch 
anti-aircraft guns to the 
equipment of some units 
of the coast artillery. One 
of these guns, mounted 
for duty, resembles a steel 
fort on wheels as it rum- 
bles along on its rubber- 
tired wheels. Despite the 
great size and weight, the 
gun can be transported at 
a good rate of speed 
where its route is over 
improved roads. 



Three-Inch Anti-Aircraft Cud Mounted for Duty ; the Heavy Quit Con Be 
Transported at 4 Fair Hate of Speed; Note the Rubber-Tired Whwrl % 
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Periscope to Study PKotos 

Makes Emargm^Easier 



at the critical points." 
tip failures, the weakness 
was near the critical point 
closest to the top. Further 
study indicated most 
peller failures occur 
engines having crank- 
shafts in which a natural 
frequency can be excited 
by engine explosions. As 
a result* engineers can 
prevent many propeller 
failures by restricting cn- * 
gines to a specified 
of operation or by chang- 
ing to another type of 
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Left* phata /'erdfepe ; Center, the Instrument in U**; Riwht r He Phot* 
Appears under the Glass; Each Part Can Be Studied Easily 



For gauging and accurate setting of en- 
largements, a periscope has been produced 
in Germany to aid in studying photo- 
graphs. The instrument is placed on the 
projection surface and can be used in the 
cover frame. Thus, the picture is on a 
level with the eyes, appearing very clearly 
through a dulled disk. Any part of the 
picture can be studied at leisure for the 
purpose of judging whether it is suitable 
for enlargement. The instrument also is 
useful for examining and judging the neg- 
ative generally, an aid to the professional 
or the amateur photographer. 



‘PENCIL’ 
PLUGS IN ON j 
A. C. CURREF r 

For engraving dfi gold, 
silver* brass* copper, alu- 
minum and other metals, 
as well as bakelite, eata- 
lin, ivory and hardwoods//! 
a plug-in tool that is Used 
like a pencil is available. v y 
No pressure is required* the operator writ- 
ing or printing as with a pencil. The tool 
cuts rapidly with a chisel-like stroke. TheflO 
powerful little motor operates on JllD-voU- 
a.c, circuits, the standard lighting current^ J 
used in homes. The 



PROPELLER FLAWS ARE FOUND 



Army 



BJ TESTS 

afr c 



co rps. 






TH 

ineers have solved 









the problem of failures in metal airplane 
% propellers. It was found that the vibration 
of the blades is similar to that of reeds. 
The critical points on the blades were lo- 
at'eated by a unique method. Fine wood dust 
y. /or sand was sprinkled on the blades. When 
/ /a resonant vibration was set up, it was 
"i >found that the sand was shaken off except 



Srtserai Vi* we at Engraving Instrument in Lfse; 
Nate Smtplieit y of Qptfatian 
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High-FrcQUCncy Loud Speaker* Used far the Reproduction of 
Music in Auditory Perspective 



1 F you could hear 1 G,GOO t OOO peo- 
1 pie talking at once or an or- 
chestra of l T 00t> musicians playing 
their loudest, you would get a fair 
notion of what sound volume can 
come from the newest loud speak- 
era developed in the Bell Tele- 
phone laboratories^ for use with 
new three -wav sound 
sion system, b 'h 

"I don't dare^o 
works/ with these loud speakers,” 
said Dr. Harvey Fletcher, director 
of acoustical research, £ 'Something 
might give way." 

Nobody doubted what he said, 
for at only a fraction of their full 
volume, the thunder from the loud speak- 
ers made the windows and fixtures of a 
modern building shake and rattle as if 
there were a typhoon blowing outside. 
With such apparatus Dr. Fletcher could 
hurl sound waves like bricks, and bring 



the walls crashing down on our heads — if 
he had a mind to do it. 

The result of the new sound transmis- 
sion system is music that is ‘"solid, sculp- 
tured, and dimensional.” Now we know 
what a real “loud" speaker sounds Eke, It 
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Broodetut of Three- Dimewtionai Sound; Note the Three Microphone* Nee e story to Produce 
Sculptured Relief Effect and Give Depth to the Music 
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Confro! Board of Sound Sysfsm, and 5 <7 me? of the 
Wuyt Loud Speafrer* t/itfd m Reproducing Music 
m Three Dimensions 



has an efficiency of about 
sixty per cent* as com- 
pared with a Iwo-per- 
ccnt efficiency for other 
types of speakers. 

“These are good loud 
speakers* better, we think, 
by a considerable margin 
than any which have been 
built before,” said Dr, 
Fletcher. "They will ra- 
diate continuously move 
than 100 watts of sound 
power, and for short in- 
tervals, as much as one- 
half kilowatt of sound 
power.” 

But their ability to pro- 
duce man-made thunder 
is not their only distinc- 
tion. They can radiate 
sounds having frequencies covering a 
range of 13.(100 cycles; aqd an additional 
characteristic la that of distributing sound 
uniformly at all frequencies in different 
directions from the loud speakers to dif- 
ferent points of the room. 

‘These speakers*” said Dr. Fletcher* 
"will produce a much better distribution, 
of the musical sounds* without distorting 
them, than would be produced if an or- 
chestra were actually playing before you, 
on u stage. And whereas the usual loud 
.speak* rs convert two per cent of the elec- 
trical current into sound power and waste 
ninety-eight per cent, these convert sixty 
per cent of the electrical power into sound 
power. They also add one and one-half 
octaves of lone to the low register and two 
octaves to the high register, which cannoi 
be heard by the usual speaker.” 

Dr, Fletcher can produce any sound or 
sound variation which it is possible for 
your ears to ^land. It is all mystifying and 
terrifying. You imagine that you are ac- 
tually "‘feeling” and “touching” and even 
“seeing” sound. The waves come at your 
L ai n from odd and unexpected places. Dr, 
Fletcher waves his wand of magic and you 
hear the roar of an airplane overhead. A 
musician walks off the stage but his music 
remains— and then the music marches off 
in the opposite direction. 

This form of sound reproduction is made 
possible by a new three-way transmission 
{Continued to page 146A) 
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BICYCLE HAS LOCKING CABLE 



IN THE HANDLEBARS^ ; r (j 

Concealed In the handlebars, a cable 
lock for bicycles is attached to any con- 
venient “hitching post 11 to make it impossi- 
ble for a thief to carry a bicycle away and 
saw the lock at his leisure* When the 
bicycle is being used, the lock remains at- 
tached to the frame while the cable disap- 
pears within the handlebars, making it 
unnecessary to carry a lock on the person 
or have it dangling from a chain on the 
vehicle. The lock portion of the device is 
a chromium-plated steel shell enclosing 
the lock itself. It is permanently attached 



Demonstrating the D«,tf Maths; Note How the Nose 
and Mouth Wore Protected 




Locking Cable for Bicycle Which Is Concealed inside 
the Handlebars When Nat in Use 



MASKS WORN IN DUST STORMS 
GUARD THROAT ANT) LUNGS 

Protection hf the nos£ p throat and lungs 
during the dust storms that swept several 
western states in the spring of 1935 was 
afforded by masks. Worn over the nose 
and mouth, the devices prevented the dust 
particles from reaching delicate membrane. 
Hundreds of cases of dust -pneumonia were 
reported w T hile the storms raged. 



to the under side of the frame between the 
steering post and the seat. The cable is in- 
stalled in the handlebars by removing the 
right grip* Special fixtures make it vir- 
tually impossible to detach the cable from 
inside the handlebars, once it is installed, 
It is tested to withstand a pull of 1,000 
pounds. The grip is re-attached after the 
cable is installed, the hole in its end be- 
ing reamed larger so the cable will slide 
through iL A safety device attached to the 
steering post makes it impossible for a 
thief to remove the handlebars. To lock 
the bicycle, the cable is pulled out. placed 
around a tree or post and its end is insert- 
ed in the lock shell. 



fjTbe greatest known depth of the Atlan- 
tic ocean is about 44,000 feet. 



DISPLAY CASE ON REAR OF CAR 

£ v-? L t ADVERTISES GOODS 

fc 1 „ * 

Something new in advertising has been 
introduced by a_B erlin rnprehnni. It is a 
traveling showcase, really a display win- 
dow set up on the back of an automobile. 
Within the case are goods offered by the 
merchant. Since it is glass enclosed, the 
cage protects the merchandise from dust 
as the car moves through the city's streets* 




i 

This Showcase on WJitfffa Attracts Atti'n^on as H 
Moves Along Berlin** Streets 
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Jean Mnrcrllaf anJ 
Fred O i i c ri h a u a r e 
Watching « IVc«l 
Crirn^sfiaff far a Rt w- 
mg Car at ft it ftemg 
Cuf ; Below, H'/icn a 
Racer Pall* pd (0 the 
Pits, It lx Up Ip the 
Pit Ci'fu' lo Get It 
Bach info the Race 
ox Qatc.kl r y u s Por i- 
tilt; Here a Tire It 
Bang Changed 



^WAVING wildly as it lost 
* speed, the car with the flat 
tire wobbled down the track 
and drew into the pits. Then, 
just as the pit crew went into 
action, clouds of smoke and the 
odor of burning rubber rose 
from the car. A few seconds 
later, while the spectators stood 
up in their peats, the bre had 
been extinguished, the tire 
changed, and the car was back in the race* 
The flat tire had caught fire from the in- 
tense heat of rolling down the track and 
when the car stopped the clouds of smoke 
made it seem to the onlookers that the 
entire car was in flames* 

Two dare-devils ride each car in an In- 
dianapolis race but in addition nearly a 
dozen men are needed on the track to keep 
each car going* Every car is allowed a pit 
crew of five men, skilled mechanics who 
sit idly by during most of the race but who 
work with superhuman speed and skill 



when their car pulls into the pita* No mat- 
ter whether the car has developed serious 
trouble or merely needs more fuel, they 
attend its wants and get it back in the race 
without delay. 

Jean Marcenac has groomed cars for 
fourteen Indianapolis races. Ralph de Pal- 
ma, Tommy Milton, Harry Hartz, Joe Boy- 
er. Frank Lockhart, and Cliff Durant have 
ail depended on Marcenac to tune up their 
racing mounts; Marcenac has had mechan- 
ical charge of four Indianapolis winners 
and all his other cars, except three that 
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a WINNER 




failed to finish the race, placed in 
the money. 

“During a race the mechanics 
in the pits do their best to remain 
cool because they never know 
when they will be called upon for 
help, 5 ' Mareenac says. "When their 
car does stop every second counts 



and tli ere must be no lost mo- 
tions. If there’s something wn-ong a good 
mechanic tries to do his trouble shooting 
by ear before the car stops, 

"But they must make haste slowly 
enough to do everything right. I've seen a 
nervous pit man jerk a gasoline funnel 
from the car*s tank before all the fuel had 
drained in, spilling several quarts over the 
back of the driver, A couple of laps later 
the driver was out of the race nursing a 

raw back. The gasoline, evaporating rap- 
idly under the hot sun, burned his back 
and then the chafing against the back of 
the seat took the skin right off. 

"Other pit men have neglected to tight- 
en the fuel lank cap and after the car had 
gone down the track a few feet it stalled, 
causing a delay until the cap could be put 
on. pressure pumped up in the tank, and 
the engine started again. A little careless- 
ness like not tightening up the oil drain 
plug has allowed a car to spill all its oil 
on the track, piling up several others in a 



Top p Pit Crew Servicing Car; Cenf«r* Tuning Up 
Motor of a Race Car; Below, Racing Engine Fitted 
with One Carburetor 
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Tap, Track Officials Checking Car in Pita; Below, Notv HoW 
Drive Shafts Are Set Parallel with Engine 



disastrous wreck and disqualifying itself* 
“We usually practice tire changes the 
night before the race* one man running the 
jack under the car while I remove the cap* 
Eleven or twelve seconds is plenty of time 
for making a tire change, 

“In 1920, when Billy Arnold had a three 
lap lead at the 11 Oth lap he came into the 
pit for what amounted to an overhaul. 
We gave him thirtyrfive gallons of fuel, 
changed three tires, added water, put in a 
gallon of oil, got approval from the pit in- 
spector, and the driver and riding me- 



chanic had drinks of water, all in 
one minute and twenty-seven 
seconds* Arnold pulled out of 
the pits still in the lead/' 

Two years later Mareenac had 
charge of the pit for Fred Frame 
anti Frame won the race in spite 
of six stops* The water pump 
forced water through the over- 
flow pipe, allowing the ear to 
overheat. The pi l crew knew 
what was coming each time and 
was pouring water almost before 
the car slopped. 

"Fifteen years ago we some- 
limes made major repairs la a 
car during a race," Marcenae 
says. "In 1921 at Indianapolis we 
took enough time out to change 
a cylinder head- In those days 
even valves were changed or new connect- 
ing rods were placed In a car that devel- 
oped trouble. Today, there isn't time, 
Evt?n a ten-minute pit stop during the last 
half of an Indianapolis race would mean 
the loss of several places and probably end 
the chances of getting in the money, 

“So we donk stock up in the pits with a 
lot of equipment. A fire extinguisher, two 
front and two rear tires already mounted 
on spare wheels, a set of hand tools and 
tire -changing tools, a spare magneto, sev- 
eral sets of spark plugs, and odds and ends 
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Top, Adding Oil to Front Drive Cor; Center, Coming 
Out of Turn; Below, Driver Receiving Instructions 



of gas is dangerous, not only because of 
the time lost in carrying fuel to the car, 
but also because it almost ruins the en- 
gine. The excess air taken into the com- 
bustion chambers overheats the engine 
and warps the valves, reducing the peak 
engine speed possibly 1,000 revolutions per 
minute. 

“One of the most exasperating tilings is 
to service your car in a few seconds and 
then discover it won't start, Usually the 
fuel in the combustion chambers and the 

intake manifold is so hot that it's too thin 
to fire. Rules forbid towing or pushing a 



like wire and hose are 
about all we take, If the 
repeated shocks break an 
oil or fuel line we make a 
temporary repair with u 
section of small hose, or 
plug up small radiator 
leaks with chewing gum. 
But in case of a major 
breakage* like in 1933 
when the timing gear of 
F red F rn me’s cn r stri ppecl 
while he was in the lead, 
we don't try to repair the 
damage because it would 
take so long that the 
driver wouldn't have a 
c han c e t f ► rc *ga i n h is pi a ce H 
“We keep a careful 
check on the laps run so 
we can signal before it is 
necessary to make a pit 
stop for fit el. Running out 



Before the Start of a Race 
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Valuable Records Preserved by Photography 







Imports fit historical records, newspa- The machine takes pictures at the rate of 
pers and even books are now being pre- thirty pages a minute and is almost wholly 
served by photography. With the aid of a automatic. A camera is synchronized with 
special photographing machine, the pages a revolving drum and the pages or forms 
of a newspaper are photographed consec- are fed in much as papers are put into a 
utively on a sensitized film similar to that mimeographing machine. They are car- 
used in moving -picture cameras* These ried at high speed along the circumference 
photographed pages may be projected by of the drum through the photographic 
means of a special viewing apparatus field and are photographed in motion. II- 
which produces an image one and one -half Jumination and focus adjustments are set* 
times the size of the original printed page, and all the operator does is feed the forms 

into the apparatus* Hne hundred 
foot of film carries between 825 
and 850 newspaper pages* For 
reading, the film is mounted on a 
currier on top of the viewing de- 
vice* and is unwound and rewound 
as desired with the aid of a crank. 
If a print of one page is desired* il 
is made from the negative like an 
enlarged photographic print is 
produced* Should the original film 
begin to wear out, another print 
can be made from the negative. 
The film method of preserving 

records not only snvos valuable 

filing space but makes it easy to 
look up any particular record. 
Some banks now' record every 
check passing through for pay- 
ment on a roll of moving-picture 
film* one roll of film recording 
about 7,500 checks* The picture of 
any check can be thrown onto a 



Matting Photographic Records of Newspaper and Bank St dfcmprif 3 far Future Preservation; the Fitm 
Serves as a Permanent Record and Saves 1'afirabfr Fi/rdtf Spdce 
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screen or a reproduction 
of it, taken from the neg- 
ative, can be furnished to 
be used as evidence in 
court. The photographic 
machine also produces 
monthly statements of ac- 
counts. More than 3,00ft 
such statements can be 
printed on one roll of 
film. At the end of the 
month, two photographs 
are taken simultaneously 
of every state ment of ac- 
count on separate rolls of 
film, The original state- 
ment, after the ledger and 
analysis section lias been 
torn olf, is sent to the de- 
positor t and the two rods 
of film arc filed. Records 
of depositors* transactions 
thus can be preserved indefinitely. Mer- 
chants arc also employing the photograph- 
ic method for keeping an accurate daily 
record of accounts receivable* 
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CHART OF WATER TEMPERATURE 
AND DEPTH AIDS BATHERS 



Greater safety for bathers at Santa Mon- 
ica, Calif., beach is attained by providing 
complete information about water temper- 
ature, depth and the tides, A chart show- 
ing this data is set in front of the beach 
guard headquarters each morning. Light- 
ing directs attention to the chart* 



DIESEL TRUCK HANDLES BRICK 
AT REDUCED COSTS 



Fitted with a special body, a Diesel 
truck is reducing the costs of handling 
brick on the Pacific coast. The driver 
pick up a load of eighteen and one-quarter 
tons of brick at the kiln in seventeen min- 
utes with the assistance of only one man. 
At the delivery point, the driver unloads 
without aid* In picking up and setting 
down these brick containers, pow T er is tak- 
en from the engine to shove the load back, 
tilt it and set it down. The truck attains a 
speed of forty -five miles per hour. 

IW — - — 

BID REMINDER IN BRIDGE GAME 
ATTACHED TO ASH TRAY 



As a reminder of the bid, a clock-like 
device attached to an ash tray is handy 
for the bridge ta- 
ble* When one of 
the players has 
won the bid, the 
dealer sets the 
hands or pointers 
on the dial to in- 
dicate the correct 
suit and the num- 
ber of tricks. For 

instance, on a bid of seven spades* one 
hand would point to fL 7” and the other to 



the symbol of the spade suit, 
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Unloading Brick from Specially Built 
Trailer Operated by Omxvl Engine 
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“G-Men" on the Rift* Ranee, and a Roll of Honor of 
Special Agent* KHIfd in Line of Duty in the Past 
Ten Years 

Sfi * ‘ 



j\ NEW force for law and order has 
entered American police circles. 
The “G-men” of Washington, federal 
operatives of the department of justice, 
have stepped into a new role as a result 
of recent legislation. 

There are 528 of these men, chosen 
from every walk in life, but alt educat- 
ed in the law or accountancy* They 
have been lifted from private life and 
trained specially by the department of 
justice to wage relentless war on crime* 
Not only do they know how to analyse 
a crime situation but they know how to 
shoot as well. The special training be- 
gins with their acceptance by the de- 
partment as members of this exclusive 
anti-crime body. All are between the 
ages of twenty -Five and thirty- five. 

Before he Is accepted to be a “G-man, ,f 
an applicant is investigated from every 
angle* A special agent has visited the 
place of his birth and residence and 
gone carefully into his whole past life. 
Members of his family have been ques- 
tioned as to his habits, companions and 
attendance at school* His grades at 
school have even been scrutinized. 

If the applicant has been in business, 
that business and his conduct of it has 
been investigated* Does he pay his bills 
promptly? Is he honest in all his deal- 
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ings? Did he ever have 
trouble with anybody? 

In addition to passing this 
scrutiny* he is required 
to stand a rigid physical 
examination. 

More stress is placed on 
the education and char- 
acter of these super* 
sleuths of Uncle Sam than 
on their ability to shoot 
straight because they are 
destined to be investiga- 
tors rather than hard- 
riding, hard-shooting 
minions of the law. In 
fact, “taking to the gun” 
is the last thing they do. 

And th is only as a last 
resort, as in the case of 
“Pretty Boy 11 Floyd and 
the Barker criminals of 
Florida. 

Relentless pursuers of 
fact are these “G-men,” 

Their special aptitude is 



A Special Kit Carried by the r 'G-bfcn** irt Their Investigation Wark t <uirf One of the Special Agents 
Using a Submachine Gun on the Pistol Range in the Department of Justice Building 






digging up clues, tracing them out to an 
end and fitting the conclusions together in- 
to one picture puzzle solution. To be able to 
do this, they are trained under “old tim- 
ers” in the art, of sleuthing and taught how 
to “break a case.” “Here are two pieces of 
thread,” the recruit is told, “Do they mean 



anything to you?” The rccru.il. t-:c:.n.inc5 
them, studies them under the microscope 
and concludes they are somewhat similar. 
Then the old timer sw ings into action. 

He too, examines the strands under the 
microscope. The twist of the thread is the 
same, the color is the same, save for one 
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The same goes for ink, for dirt 
from under the fingernails, for 
typewritten impressions, or pen- 
manship, Everything that has 
been recovered around a scene of 
crime is picked up by these 
‘'G-men," trained to observe and 
to collect, and subjected to ex- 
haustive testing* For months an 
expert will work on a piece of 



Special j-ljv’nf s in School, and Examining £i?iJt'Flte 
in Crime Sftne 



tiny spot* the weight is the same. The spot 
is resolved by a chemical and Is found to 
be blood. One piece of thread has been 
torn from a colored shirt, the other has 
come from an identical shirt. They arc 
burned and the ash is analysed. Finally, 
these pieces of thread are sent through a 
great scientific mill and when they come 
out they are pronounced the same kind of 
thread from the same kind of garments. 
Result: the man who owned the shirt from 
which one piece of thread was taken is 
held for murder. 



Apparatus in WAifft EnforfleJ Imagos of Tvto Fingtr- 
prints Are Thrown OH Screen fat Comparison 
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wood, take? shavings and 
sawdust residue from it 
and, under the microscope, 
acids, lire and scales tell 
him not only the kind of 
Wood it is, but the section 
of llic country from which 
j£ came. This "G-man ’ 1 
carries a kit with him* Ii 
looks like an ordinary suit- 
case bnl it contains binoc- 
ulars, a hammer, Hie, mag- 
nifying glass, pincers, 
screwdriver, knife, finger- 
print powders, brush, tape, 
a camera and a pair of 
handcuffs* 

Can you imagine a ma- 
chine LhyL will tt=U you the 
mun you want before 
you know yourself? The 



Sue eiat Agent* Engaged in Pistn ( Practice, and Ul,tta-V iolnt Ray Appa- 
ratus Used in Studying Messages in invisible fnh 



"G-men” have such a machine in the bu- 
reau of investigation in Washington* This 
machine looks like a series of post-office 
boxes mounted on an iron frame to which 
Is attached a motor. A man may change 
his name but seldom is it possible for him 
to lose his nickname, “Red” Scott is al- 
ways "Red” no matter whether he calls 
himself Smith or Jones, And criminals 
have a flair for nicknames — look at "Baby 
Face” Nelson, “Pretty Boy” Floyd, “Red” 



Conners* When the mind of the fingerprint 
expert is baffled by the "Red” aliases the 
robot comes to his rescue. From the police 
circular the fingerprint expert knows the 
age, build, the color of the hair and eyes 
of the man he wants, together with a few 
peculiar physical characteristics* These 
facts he feeds into his robot by turning a 
few knobs and setting a few catches. Then 
into the machine he piles all the “Red 11 

iCantinucd to page 142 A) 
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the main Hue water pipe with the 
waste pipe, and a valve and safety 
gate. Turning on the valve releases 
the full flow of city water down the 
drain, the safety gate being raised 
to a horizontal position by the forge' 
of the water. Thus, the safety gate 
prevents water from gushing up in- 
to the sink or washbowl. When the 
valve Is closed, the water drains 
out of the slanting pipe and the 
gate drops back to vertical posit iorf 
The flusher can be installed in new 
or remodeled drainpipe outlets. > 



*iano Produces sound 

OF STRING ORCHESTRA 



By producing the bowed tones of 
a violin, cello and viola at the same 
time as the percussion note on a 
piano T a Tulsa, Okla. T musician give£ 
the effect ofTT siring l>7Ch£$Ff a“sl m - 
ply by playing the 



piano. Linen 

cords are attached to one string 
each group for a single piano note. 
At the other end they are attached 
to a terminal which Ups with the 
striking of the respective piaru*. 
key. The strings are brought" 
against a rosined roller revolved by 
a small electric motor, A knee push 
regulates the speed of the roller and the 
volume of the bowed instrument tona, 



Station at Which RtVcr LsUfi Reading* Are Fuftnin anJ T raw 
niitted by Radio to- IViofNcr Bureau Office 



RADIO GAUGE WARMS OF FLOOD 
AS WATER RISES 

Long before flood level is reached, an 
automatic radio gauge now in use in Cali- 
fornia warns of rising water. A new aid 
in flood control, the gauge transmits water- 
level readings at frequent intervals. 



FLUSH ER TO CLEAN DRAINPIPE 
<1 y PREVENTS CLOGGING 

IU ji Clogging of 

sa j‘"' P ffl drainpipes can be 

Jj~ prevented by a 

’'iWlk built-in f lusher 

that directs the 
J-l till full pressure of the 

~ L " 1 1 1 city water system 

\ p I I against accumula- 

V L - I f lions. It consists of 

I a short slanting 

i r jj |: pipe with ■ < T" 1 con- 

j * { pU JLj nectlons on both 

^ * jjpl, . ends, connecting 



Piano Which aha Produces Bowed Tones of Vmfiri 
Cello and Viola When Keys, Are Struck 
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LIGHT SAFETY RAZOR 
CARRIED IN A CASE 
LIKE FOUNTAIN PEN 

When collapsed in Us 
ease, a lightweight safety 



wei 

razor looks very much 
like a fountain pen and 
can be carried in a pocket 
or purse. One end of the 
cylindrical case holds the 
razor and the other end 
has room for five spare 
blades. The bulbous end 
of I he razor handle is the 
knob on one end of the 
case and a separate knob 
closes the other end* The 
head of the razor snaps 
flush with the handle when not in use. To 
assemble, it is unsnapped like a glove and 
screwed to the end* The blade is of stand- 
ard length but somewhat narrower and the 
razor itself is a little smaller than the usual 
safety model. This razor saves space while 
traveling, is exceptionally lightweight and 
comes in several colors* 



Veteran Pony Express Rider as He Handed Copy of His Autobiography 
to Pilot to Be Carried Swiftly across Country 



On the seventy- fifth anniversary of the 
inauguration of the Pony Express Service, 
a message of good will was sent by mail 
plane from SL Joseph, Mo,, to Sacramento, 
Calif,, in eleven hours, a trip that re- 
quired eleven days by pony. At Now York, 
on the same day, “Broncho" Charlie Mil- 
ler, the last of the pony express riders, 
handed the first copy of his autobiography 
to Pilot Hi Miller of the United Airlines 
for delivery by plane to the governor of 
California* Thus did the survivor of the 
first type of mail delivery in the old west 
use the most modern means of mail trans- 
portation. The pony express was started 
before the west had trains or telegraph 
service. The riders, young men. selected 
for light weight, nerve and general fitness, 
received $400 a year and maintenance. The 
equipment of the horse was a light riding 
saddle and bridle, with saddle bags of 
leather* These bags contained the mail. 
For each letter S5.Q0 for one-half ounce or’ 
less was charged in addition to regular, 
postage. Letters were w rapped in oiled 
silk to protect them from moisture. 



fTA filter which transmits “cold light, 15 
virtually without heat, has been developed. 



Small Safety Raxa r and Narrows Blades Which fit 
info Cylindrical Case Like Fountain Pun 



&°„ k 0 K Eleven-Hour Plane Equals 

^ ' Eleven-Day Pony Express 

ment tone — violin, viola — 

or cello, depending on 
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Giant Metal ‘Egg’ to Shoot 



High Voltage at the Atom 



Apparatus far Producing High-Voltage Electricity i. 

Which Science Seeks to Solve Mystery of 



s Another Means by 
the 



7 



For an assault upon the atom, high- 
voltage equipment has been constructed 
at the Car n ee ie I nstitution in V^aphingtrmj, 
D, C. OruT piece of the apparatus, made of 
metal, resembles a giant egg. It will be 
used to “shoot” powerful electrical cur- 
rents at the nucleus of the atom in an at- 
tempt to discover information that science 
may put to some useful purpose. Whether 
the breaking down of the atom releases 
vast energy has puzzled scientists for 
many years and this vast equipment was 
constructed to carry on experimental work 
that may answer it, and other questions. 
The “egg” was built by the department of 



terrestrial magnetism at 
the institution. Dr, M, A, 
Tuve, in charge of the 
apparatus, could produce 
no sparks for photograph- 
ic purposes, he said, be- 
cause such sparks would 
indicate a leak of elec- 
tricity, a weakness that 
would forestall success in 
the experiments. 
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FIREPROOF SIDING 
LOOKS LIKE 
WOOD 



Textured like weather- 
aged natural wood, siding 
shingles made of two in- 
destructible materials are 
available for permanently 
re-siding an old house or 
applying to a new one. 
Furnished in three rich 
“wood” colors, cypress 
brown, silver green and 
silver gray, the siding 
needs no painting. Mixed 
with the Portland cement 
and asbestos fibers that 
give fireproof and long- 
wearing qualities are 
mineral oxides that pro- 
duce the colors. The top 
of the shingle is cut 
pointed and is covered 
by the shingle above. 
Thus, approximately 
thirty per cent of the ma- 
terial is saved without 
changing the appearance. 



Left, House ttfi'ifi ift* Utuet Side Boards; Center, 
Ctoseup of Cement Siding; Rights Hour Neui Siding 
Improves Appearance 
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MINING A MOUNTAIN 
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Tap, Bartlett Mountain, Virtually Offt SoM Mw* of Ore, and 
Picigratn of Underground Mining Operations 



By DR, P t G, WORCESTER 

Head of Eh* niifiOrtnii'nt of Geology 
University of CoEaradg 

'T'HE little mining town of'Cli- 
* max, Colo.* perched precari- 
ously atop the Continental divide, 
twelve miles northeast of Load- 
ville, boasts proudly of three dis- 
linctions besides its altitude. It 
supplies the world with most of 
its molybdenum* it produces man- 
made earthquakes and its eltlzens 
iin engaged in the serious busi- 
ness of moving a mountain and 
manufacturing earthquakes in the 
process by setting off 100,000 
pounds of black powder and dy- 
namite at a shot. They are literally tear- 
ing a mountain to pieces and hauling it 
away at the rate of 4,000 tons a day to re- 
cover the metal it contains, 

"If you ever want to know how big is a 
mountain/* says one of these Climax min- 
ers, “just try to tear one down some time — 



even a little one." And Bartlett mountain, 
towering above Climax, and the scene of 
operations of these mountain wreckers, is 
not little. It Is majestic, even in a land of 
big mountains. Its base is at timberline 
and it rears a snow-capped summit into 
the clouds 13,500 feet above sea level* De- 
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and im ability to withstand high 
tempera lures and corrosion. Mo- 
lybdenum steel began to go into 
heavy machinery, forgings and 
ordnance pieces. Further investi- 
gation showed molybdenum im- 
1? roved the properties of i r< m , 
nickel, chromium, vanadium and 
other metals, 

Ov r er night the demand for mo- 
lybdenum soared and a world- 
wide search for it was started. 
And old Bartlett, part of the back- 
bone of America, was found to he 
virtually one solid mountain of 
molybdenum ore. By surface 
study, diamond drilling and un- 
derground development, it was 
proved that the whole southwest 
side of the mountain, an area one 
and one-half by three miles — and 



Above* Closing the Su.iich 
tor /fte Fig Shut, and a 
View at the Turuitf Lined 
with leiclei; Right, One of 
the Trains Hauling Ore 
/rom the j’lfr/i® to the 
Crushing Plant 



fiant of time and the elements, Bartlett 
might have remained just something for 
tourists to look at if metallurgists had not 
b ecom e mol y bd en um -consc ious. 

They had known about this metal for 
years but no one had considered its possi- 
bill ties. Then the age of alloys dawned 
and they began mixing one metal with an- 
other* Someone found that when molyb- 
denum was combined with steel T even in a 
proportion of less than one-half of one per 
cent* it imparted extra hardness* toughness 



no one knows how deep — was mineralized, 
and that the mountain contained more 
than 100,000,000 tons of ore. 

But mining engineers shook their heads 
when they inspected this mountain of 
metah It could scarcely have been in a 
more inaccessible place. High above tim- 
berline in a land of perpetual snow and 
bitter cold* Bartlett and the wealth of met- 
al locked in its bosom challenged the in- 
genuity of the miner. Surface mining was 
impossible because the weather was too 
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severe most of the year For work in the 
open. Any kind of mining required trails* 
porting all equipment above timberline 
before it could be attempted. 

Finally an underground attack on the 
mountain was decided on, The Climax 
Molybdenum company was formed, the 
town of Climax was established at the base 
of the peak, and machinery was dragged 
by the little narrow gauge railroad up the 
Continental divide over Fremont pass to 
the foot of old Bartlett. The first step was 
to dig a horizontal tunnel into the moun- 
tain at an altitude of 11,450 feet* This tun- 
nel is large enough to admit an electric 
train and is three-fourths of a mile long. 

Through the roof of this tunnel shafts 
were driven upward for sixty feet. In 
these chutes were set huge “grizzlies/* 
heavy steel rails weighing 350 pounds to 
the yard. These rails, placed three feet 
apart, served as screens for the ore, pass- 
ing all pieces less than three feet long. 
The shafts were then extended upward 
another forty feet—and the wreckers were 
ready to begin the serious business of 
tearing down a mountain. 

At the tops of these shafts, immense 
“rooms” 150 feet high, 425 feet long and 
150 feet wide were opened up* A cross 
section of the operation shows these shafts 
and rooms are in the shape of a great fan 
or outspread hand. Into the main tunnel 
and up the shafts to the room thousands 
of pounds of black powder and dynamite 
were carried. For several weeks the work 
of honeycombing the mine with explosives 
proceeded. 

At last more than 110,000 pounds of 
powder had been placed in the mine. More 



METAL RADIO TUBE DISSIPATES 
HEAT VERY RAPIDLY 




Camparing the Glass Radio Tube u.ith Small* 

it and Sturdier Metal 7"nf»e 

Metal radio tubes which dissipate heat 

rapidly have been introduced by the Gen- 
eral Electric company after exhaustive 
tests. Smaller and more sturdy than glass, 
the metal tube has its own shielding, a 
metal shell that is an efficient heat con- 
ductor and radiator. The tube is particu- 
larly useful in the short -wave held, giving 
excellent reception* Short leads on the 
tube permit great amplification at the 
higher frequencies and the efficient shield- 
ing insures stability. The tubes are cyliri'^ 
drical, some in reduced diameter at the 




than 6,000 electric blasting caps were at- , . . . ■ . , t 

. . , - , , . top. Others have a terminal at the top* 

tached and thousands of feet of wire were ^ * t 

strung to connect up the fuses for each ^ £ 5 J ^ 

cache of powder, all the wires terminating AUTO PROPELLED BY WOOD GAS 
at a swatch on the side of the mountain, FROM SMALL GENERATOR 

,-Z£Sf b ' th V iC V isK T rk ° f disposi "f ' So small that it takes up less space than t 

100,000 pounds of powder was completed. a |runk „ wt>od gene , at0T su i lable for .. 

W^res, fuses and blasting caps all were in ^ passenger automoWtes has been de , ‘ C* 

CLm “ r S T 7 V lls / signed in Germany. It produces a gas with^ _ ’ 

100, 000 -pound firecracker. Miners were quick combllstion qua ii t ie S , enabling a 0_ 

ordered out of the tunnel and the entrance TOotor with a higb number of revo l ut i 0 iis ‘ . 

was blocked. Officials, engineers and min- t0 U uii*e Woo d as f ue L The car is started, 

ers gathered one May morning at the elec- on gasoline, but is switched to the wood 

triqal control to “view the remains," as one gas after slightly moTe than a mile of op- 

man expressed it. What would result when eration. In trial runs* the motor reached \ 

(Continued to pa f e izzA) the same speed as when using gasoline. 
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BOATING 




running of the Desert 
Speedboat Sweepstakes. 
The event, staged each 
year, ls rapidly becoming 
famous in boat-racing 
annals. Every type of 
craft is there to take part, 
from high-powered in* 
boards to tiny racers of 
the smallest classes. 

All the boats* motors 
protected from sand by 
canvas coverings, are 
aboard trailers or trucks, 
some hauled by cars and 
some by burros* It is a 
toilsome journey through 
a land which has blistered 
for centuries without wa- 
ter. There could be no 
more incongruous place 
to find a caravan of mo- 
torboats. 

The main highway 
across the desert is fairly 
simple going for the cars 
with trailers. But once 
this is left for the narrow 
sand road, the horse and 
burro come into their 
own. If some luckless 
driver, unfamiliar with 
the trickery of the desert, 
departs by less than 
twelve inches from the 
two well-traveled ruts* 
the desert has him. Be- 
neath a broiling sun 
shovels are wielded and 
it is here that the burro 

Some of the Sallan Sea Racers as They Appear under the Desert Sun. t ■ i ^ t 

Preparing ta Take Off an Thi m Fast Body p/ Water looms like an angel on 

**‘ the horizon. 

T N and out through purple sage and spiny The mecca for ail this effort, discomfort 
cactus the thing winds its way. Across and expense is the Sallon sea* 250 feet be- 
long vistas of shimmering sand it moves* low sea level* where there is not one com- 

this crawling, serpent-like thing, almost as fort to which the average speedboat king 

gray as the desert floor* It is one of the is accustomed. It is an unusual body of 

strangest sights ever seen on the great water. Ages ago the Gulf of California 



.. Colorado desert. extended 150 miles farther northwest than 

It is a caravan of motorboats, on its an- it does now. The Colorado river, busy 

nual pilgrimage to the Salton sea for the carving the Grand Canyon, deposited its silt 
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on the oast side of this arm and built o 
delta so far olil into the gulf that it finally 
constructed a dam clear across. The river 
cut a channel southward, and the body of 
water to the north of the delta dam grad- 
ually dried up under the intense heat, cre- 
ating the Sail on sink. More than 250 feet 
below sea level, the sink was also below 
the channel of the river* 

Each year or so, in one of Its sudden 
rises, the river discharged some of its sur- 
plus water into the sink* which dried up 
as soon as the river receded. In 1891 two 



Above , Trucking th e Speedboats tier as* Dctvrl Sands; Center, Dick Coynes Piloting Califor- 

nia"; Bottom, Sinw of the Members of the Girls* Speedboat Club of California 
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canals were cut from the Colorado river 
into pari of the sink t which became highly 
productive. This area today is known as 
Imperial valley. But these ranchers reck- 
oned without the Colorado silt. In 19D!> 
one of the canals began to scour rapidly, 
due to the silt, and in a short time the 
whole Colorado was pouring down again 
into the Sal Ion sink. Hundreds of mites 
of irrigated lands, homes, railroad tracks 
and other improvements were threatened. 
Thousands of men toiled for many months, 
a dam was built and the river was turned 
back into its old channel. 

This left what is now the Salt on sea, a 
fifty -mile long body of salt water which* 
from time to time, recedes, due to evap- 
oration, but the progress backward is com- 
paratively slow. 

Some enthusiast tried out an outboard 
on the sea some years ago. He was amazed 
at the result — more punch to the motor, 
more propeller resistance in the water due 
to the heavy salt content, and the boat 
rode like a cork. Official trials indicated 
the sea is perhaps the fastest body of water 
for speedboatmg in the world. The low al- 
titude. meaning more oxygen to the cubic 
foot of air, aids combustion. The heavy 
salt content not only furnishes propeller 
resistance, but eliminates propeller slip. 
Thus the first desert classic started, 

l Continued to page 13QA) 



Loretta Turnbull, Girt Champiv n, and a Section of 
the Boat Comp beside the Salta a Sea in the Mid- 
dle of tbm Desert 
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S°™ of the Mail ct Elephants in Governor'* Collection ; in Many $ix** r the Model* Range through Various 
Colors bcl Li'msti nnd Blatrh and They Ai'c Made of Many Different Materials 



MODEL ELEPHANTS A HOBBY 
OF JERSEY GOVERNOR 

Hundreds of miniature elephants, made 
of wood, metal, porcelain and a variety of 
composition materials, have been collected 
by Governor Hoffman of New Jersey , The 




model animals range from less than one 
inch to several feet in size* In a display 
case which the governor uses for his hob- 
by, the elephants attract considerable at- 
tention* The miniatures are of ipany col- 
ors, white, black, green, red, and every 
species of elephant is represented. 
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ACTORS MOVE HEAVY BOATS 
OVER LONG PORTAGE 



AH boats, from small canoes to scows 
and river passenger craft, must be por- 
taged for sixteen miles at Fort Smith, in 
Canada, to overcome the rapids of the 
Slave river. Tractors are now used for this 
work and it is not at all unusual on the 
portage road to see several boats moving 
on the highway, each towed by a tractor. 
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TVaefor Pulling a Scow over a £ijrfecn-AMe Portage 
at Fort Smith m Canada 



C Alkaline ink is less damaging to paper on 
which permanent records are 



^wuk? /> 

/*» m A 1—eiiA 






tnr re iatt 










75 ^ ^ .POPULAR MECHANICS 

TWIN-ENGINE PLANE LIKE AN AUTO 

Streamline Fonr-Passenger Cabin on Fast “Flying Wing * 1 
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fdp r jfce S/lTP fn Fitght; Bottom, 
Lc-ff, injiTurFiiifil i*uneJ; 

One of tfco r«?0 Engirt* NaCttitS 



Resembling in many respects the latest 
streamline automobile, a new four-place 
cabin monoplane has been developed for 
the private owner or airline operator. It 
has twin engines, rated at 125 horse power 
and supercharged to develop 156 horse- 
power at sea level, and its top speed is 
233 miles per hour. Its cruising speed is 
210 miles per hour and high speed on one 
engine is 150 miles per hour. The ship is 
all metal with the exception of wing tips 
and control surfaces. The center section, 



which embraces the engine nacelles, land- 
ing gear, fuel tanks and cabin compart- 
ment, occupies twelve feet of the wing’s 
thirty-six foot span. In the event of dam- 
age, two outer wing panels may be re- 
moved from points outboard of the engine 
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fnacelles and new panels bolted in place* 
One-eighth inch flastecele is used for 
'windows, its advantages being that it is 
inexpensive to replace as compared to 
.glass, and it can be molded readily to fit 
smoothly into the streamline body. 

'The wheels are retractable and the 
l^tphas hydraulic brakes* The hori- 
zontal and vertical control surfaces 

upported at the end of two ex- i 



PORTABLE WORKSHOP SAW UNIT 
HAS ITS OWN ENGINE 



are s 

leptionally stiff, taper elliptical du- 
ralumin lubes that fair neatly into 
►the wing behind each engine nacelle. 
The instrument panel is illuminated 
ifor night flying* Controllable pitch 
propellers are available as optional 
equipment. Known in its early de- 
sign stages as the Shelton Flying 
Wing, the craft has been tested suc- 
cessfully in wind tunnels. 



FERRY FOR SHALLOW 7 WATER 
WADES ON ENDLESS TRACK 

England boasts a sea ferry w T hich wades 
through the water instead of floating on 
it. It operates between the mainland and 
an island a quarter of a mile distant and 
is in the form of a tractor running on an 
endless track, the passengers occupying a 
raised platform above the conveyance 
which plow's through the shallow w T ater 
between the island and the mainland at a 
pace of two or three miles per hour. 



Saw Unit with tts Own Power Plant Serve* Many 
Purposes; It Can Be Moved Easily 



Equipped with its own power plant, a 
new' saw' unit designed for the home U'ork- 
shop is readily portable. A two or three- 
horsepower gasoline engine drives the saw 
by means of V-type silent and slipless 
belts, The unit consists of a band saw, rip 
saw and jointer, all mounted on a central 
table made of steel angles and sheets. An 

automatic guard protects 

the operator from injury. 
The band saw T is the four- 
teen- inch size. Other at- 
* tachments can be sup- 

■ plied, including a handy 

Kr , unit for boring, mortising, 

■* grooving, eounterboring 

and sanding. Emery 
jp I wheels can be mounted 

]/ on the saw arbor* Four 

jj men can work on the ma- 

chine at the same time. 
The unit can be trans- 
ported on auto or truck. 



Sea Ferry *n I he Farm of o Tractor IV fricft Wades through Shallow Water 
on an Endless Ttack t Carrying Passengers on Raised Platform 



C Inquiries as to makers 
of articles described in 
Popular Mechanics, will 
be answered by our Bu- 
reau of Information on 
receipt of return postage. 






NEAR OLD LOGS, SNAGS 



PEEPHOLES, AT BEND IN STREAMS 



fishing, which at- 
tracts some 1 0.MO,<X10 devotees 
to lakes and streams every sum- 
mer, is more than manual labor 
involving the use of rods, reels, a 
boat and oars, and a lot of wrist 
and arm exercise. It is brain ex- 
ercise as well because the wise 
fisherman must use his head to 
gain a knowledge of fish habits 
and fish preferences. 

Here are some practical tips on 
where to find the big ones. The 
largest number of game fish and the biggest 
specimens are usually found where natural 
food is most abundant — where minnows, 
frogs* crawfish* aquatic insects and other 
forms of life can be gobbled up. Therefore 
the smart fisherman throws his lures around 
natural havens for such food. 

Lily pads in from four to ten feet of water 
provide both food and cover for fish, Bass 
especially like to loaf in the shade of the big 
pads, For easting into beds of lily pads a 
favorite artificial lure is a weedless hook and 
a pork chunk to imitate the jump and splash 
of a live frog. Cast the lure into a pocket in 
the pads, retrieve it slowly, jerk It up on a 
lily pad and then make it wriggle through 
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Top, a Muahie Taken by Coating n Shot* Lin* 
with Lots of Snog # und Lag*; C*ater t Lake 
Plotted to Indicate Where the Big Ones A«; 
Dotted Lines Show Boundaries of an Under- 
water Plateau or Bar ; Tow Must Know fft* 
Bed of four Pithing Waters to Find th* Fish 



WHERE to FIND 








BIG 7 
ONES 



Fish Gnffcfr Below n 
Rttpids or Vt'alrrfuJf 
Because Both Arc Apt 
to Br»ne Food; Lity 
Beds, the Mouth of a 
Ctcch or S/teuft Are 
A It Good Locations 



BED OF LI LV PADS 



SHOAL5 IN MIDDLE OF LAKE 



the vegetation, The pickerel fisherman 
must not overlook a single big log or snog, 
because the big fellows often lurk in the 

shadows. If the snags are close to shore 
with an underwater weed bed out a few 
feet, you probably have found a fish heav- 
en. Almost every kind of natural food will 
be discovered in this type of cover. 

The strategy calls for several kinds of 
lures here. If the water is fairly clear, 



diving, wobbling plugs, spinners, pork 
rinds and various underwater metal lures 
will trick the pickerel. Weedless lures 
brought through the weed beds fool the 
bass, too. Just at the edge of the weed 
beds or in pockets will be found sunfish, 
bluegills and perch, If a large tree has 
fallen with its tip extending out from the 
shore, the fisherman should work this 
carefully. In live-bait fishing, you can 
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WEEDLr 55 
HDOrt 



Top, Fiehing a Dee p Hole; Center, Costing from Boot on Edge of Weed Bed ; 
Bottom, fl Likely Corner atf a Deep Lake 



crawl out on such a tree 
and catch small bass, 
bluegills and crappies 
without a boat. Casting 
from a boat, you can get 
fish from out? of these 
partly submerged dead 
trees by shooting a lure 
between branches and 
retrieving it rapidly. 
Use a ‘log riding' 1 lure 
with two guards over 
the hook. 

Don’t overlook the 
water at the mouth of a 
creek flowing into a lake 
or river. Usually there 
is a deep hble at that 
spot, the fish know the 
fresh water coming into 
the larger stream is 
bringing food, so they 
congregate there. Min- 
nows trolled slowly 
through the deep hole, 
or artificial lures that 
will dive into the deep 
water, are both good 
bets for getting wall- 
eyed pike here. If a 
small spring-fed creek 
pours into a lake, the 
chances of getting fish at 
the mouth of the stream 
are almost 100 per cent. 
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in this part of the lake. 
Thu trick is to know ex- 
at' t ly where the 1 ►.■d g e 
drops into deep water. 
F t e q u u n 1 1 y $ vn a i ] - 
mouth bass and wall- 
eyes loaf in the cool wa- 
ter just olf the edge of 
the plateau where it 
slopes down into the 
very deep water. 

In midsummer sumo 
uf the finest sport 1 have 



In hot midsummer weather when the wa- 
ter becomes warm, the brook trout will 
usually “migrate" to the mouth of a cool 
feeder creek Rowing into the main part of 
the trout stream. 

'"Plateaus,” or bars out in the lake, are 
usually big producers, especially in hot 
weather. There are two kinds of plateaus. 
One is the island type from which a rock 
bar slopes off into deep water. The other 
is the sand, gravel or mud -bar type which 
usually grows luxuriant beds of weeds. In 
the hot days of midsummer when the fish 
retreat from shallow shore -line waters, 
these bars are the place to fish. You may 
have to ask a native to locate these choice 
fishing spots, but by all means find them. 

Here the bass find crawfish nnd aquatic 
underwater insects. Around the weedy 
bars there are minnows and other foods. 
If the weed growth is thick, almost every 
species of fish will be found there. 1 have 
caught wall-eyed pike at the edges of the 
weed beds by trolling deep with artificial 
lures or minnows, Keeping the boat away 
from the weeds I have cast muskie lyres 
over these weedy spots and hooked some 
nice ones. Bass will stay around this loca- 
tion and so will pickerel. And donT forget 
many a blucgill, crappie and sunfish lives 



A Muskie That Stayed around a “ Woodpile** T na 
Lang, and a Pike Caught over Gravel Bar 

had with bluegills has been around the 
weed beds growing up from these bars. 
By using small wet flies and a fly rod you 
can have great sport. 

If you fish a lake with a liny island in 
it or a very small rocky reef devoid of 
weeds, you have a good bet for niuskel- 
lunge, pickerel, bass and pike. Every lake 
fisherman must learn where there are un- 
derwater plateaus, rock bars, reefs and 
weed beds if he wants to cast his lures 
"where they are " in midsummer. And the 
smart angler will change his lures to fit 
the conditions, using weedless lures for 
some places, deep-diving fish foolers in 

(Continued lo page 13ZA) 
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Nate tin- List as Lightship H as Hoisted from the W ater to Be Carried to 
New Location; Lightship Weighs 120 Tons 



BIG LIGHTSHIP LOADED ON DECK 
OF ANOTHER SHIP 



Weighing 120 tenia, a lightship recently 
was loaded on the deck of another ship 
and carried to a new station. As the light- 
ship was hauled out of the water, the other 
ship, the S.S. tL Belmoira„ n took on a fif- 
teen-degree list. Powerful hoisting equip- 
ment was necessary for the job, which was 
accomplished without accident at the lon - 
er Charlton buoys in the Thames river. 



Irregular areas up to 
500 square inches can be 
measured without subdi- 
vision by a compact in- 
strument known as a 
planimeler which gives 
readings directly in 
square inches* It weighs 
less than four ounces and 
folds into a size about 
equal to that of a slide 
rule. A transparent trac- 
er arm, resting flat on a 
drawing, facilitates curve 
tracing and makes visible 
the portion of the curve 
near the tracer arm. All 
parallax is avoided by using a fine tracer 
point lightly inscribed on the under side of 
the transparent arm and direct reading 
values for any ^cnle drawing arc possible 



CHICKS’ MARKINGS REVEAL SEX 
AT TIME OF BIRTH 
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Harkings on baby chicks of a new spe- 
cies of fowl reveal their sex. The male and 
the female chicks are marked differently- 
a great advantage to the poultry industry 
because chicks travel safely and welt only 
during the first two days of their life. The 






PUutimeter Which Makes It Easy to Afranirf Irrefii- 
Jlor Arcpt Up to 500 Square Inches 



new breed is called Cam- 
bar and was developed by 
DiviL-C* Jhmnet at Cam- 
bridge. England, by ap- 
plication of Hen della n 
principles. By use of the 
Canadian barred Plym- 
outh rock* both silver and 
golden Cambars have 
been evolved* They are 
prolific layers of large 
colored 



EA MEASURING 
MADE EASY WITH 
PLANIMETER 
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by inscribing a new trac- 
er point on this arm. The 
tool is used most fre- 
quently to determine the 
areas of water surfaces, 
cuts and fills, but it can 
also be used to get the 
center of gravity of odd- 
shaped figures and the 
strength of wood and 
steel beams* An extra 
tracer arm near the bead 
of the instrument per- 
mits closer readings on 
small areas. 



Q 

Portable Set Aidap 
To Carry More 



KAPOK-FILLED BAG 
FOR OUTDOOR 
SLEEPING 

For protection in all 
kinds of weiithcr, a 
kapok -filled sleeping bag 
has been developed. 

Light, soft, vermin-proof, 
cold-proof and resilient, 
the kapok permits the bag 
to “breathe/* Perspira- 
tion exhaled through the kapok evaporates 
throxigh tiny pores in the covering of the 
bags, promoting sound, healthful sleep. 
Double waterproofed, the bags have can- 
opy tops for protection of the camper 
against rain, sleet or snow. Patented mos- 
quito netting attachments may be obtained 
to keep out inserts in summer. 



Currrnf Carrier Unit Shawn an Table (Left) Crpoff^ /nfrcoies Capacity 
of Wire, - Jt Can Be Transported Easily to Meet Emergencies 



Designed for emergencies, a portable 
carrier current system developed by West- 
ern Union engineers adapts existing wires 
to carry a larger number of messages. The 
set, weighing only seventy -five pounds 
and small enough to install on a table, 
provides an extra two-way circuit for tel- 
egraph opt ration over distances up to 150 
miles. It will be found 
useful when floods or 
storms curtail the num- 
ber of wires into an area 
or when vacation resort 
activities, sports events, 
trials or other news oc- 
curs at points where there 
are few wires. By send- 
ing the portable set to the 
place where it is needed, 
the capacity of any two 
wires reaching that point 
may be increased. 



Camper in Sforprrtf Bag Rest* Comfortably* Protected tram Rain and 
Wind by the Small Canopy far the Head 

d c^Ci * <Ol^rJL> 



CWhen you wish to know 
more about any article in 
this magazine, write our 
Bureau of Information, 
inclosing return postage* 






EVENTUALLY oil matter tends 
3 ~ a to revert to dust. 

This simple fact is being utilized 
today to catch and convict crimi- 
nals by a new type of crime inves- 
tigator — the dust detective — n 
modern Sherlock Holmes who 
solves crimes by analyzing com- 
mon dust 

He works on the theory that it 
is virtually impossible for a per- 
son to commit a crime without 
leaving microscopic evidence to 
identify him. By studying these 
minute dues, the dust sleuth attempts to 
learn facts concerning the criminal which 
will aid in capturing and convicting him. 

In the “empty” pockets of your coat, for 
instance! one of these dust detectives may 
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W. fTdu'jfi O'Neill^ Authority on Duat Artulymie, Weighing Drat 
and Examining a Kmtr and a Watch undo r the Mf- 
CfOwcape in a Search for Debrim 



find an amazing variety of material — 
hairs, doth fibers, epidermal scales, seeds, 
spores, tobacco fragments, paper fibers, 
bits of wood and even food. Each sub- 
stance, when identified, may reveal to the 
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This Kidnaper May Be Convicted by Suoh Seemingly Insignificant Clues as a Hair , a Fir it* CtafA ftficrj, 
Soil from His Shoes, or Debris in His Pockets or under His Fingernails 



investigator something about your habits* 
occupation and environment* 

M. Edwin O'Neill, microscopist in the 
Scientific Crime Detection Laboratory of 
Northwestern University and a pioneer in 
this new field of crime research, explains 
that criminologists long have used mi- 
croscopy and chemistry in studying such 
things as poisons, inks and gunpowder, but 
the dust detective is concerned with much 
more obscure things — the dirt collected 
under your fingernails* the dust contained 
in the wax of your ear, the accumulation 
of foreign material in the meshes of your 

^ +■ - ' ■ f l 



clothing. That such seemingly trivial ma- 
terial actually solves crimes and convicts 
criminals is attested by police records. 

For instance, the body of a woman was 
found in a field. She had been strangled 
with a red and blue silk handkerchief 
which the slayer lc.fl twisted about her 
neck, A man who had been employed in a 
sand pit and later in a gas works was ar- 
rested as a suspect* but stoutly maintained 
his innocence and there was little specific 
evidence to connect him with the crime. 

Then a dust detective was summoned. 
All dust and dirt were carefully removed 
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animation of scrapings from her finger- 
nails revealed fragments of hair and skin 
indicating the man was a negro, and an 
examination of tiny fragments of cloth 
found on her coat showed he wore a suit 
of a certain kind and color. So the police 
concentrated their search for a negro 
wearing this type of suit and bearing 
scratches and other evidences of the en- 
counter, Eventually a youth answering 



from the woman’s clothing and the 
debris was examined under a micro- 
scope, particle by particle. Telltale 
bits of coal and coke, scales of mica, 
grains of sand of an unusual kind and 
fragments of tobacco were identified, 

Dust from the suspect’s clothing was 
subjected to the same painstaking exami- 
nation— and the eye of the microscope re- 
vealed similar particles. 

Was this mere coincidence? The suspect 
said it was, so scrapings from under his 
fingernails were examined. These dis- 
closed bits of mica and sand similar to the 
other specimens, fibers identified as from 
his clothing— and tiny strands of red and 
blue silk like those in die handkerchief 
wrapped around the woman's neck. Later 
the man, confronted with this evidence, 
confessed the slaying. 

This illustrates how dust in the clothing 
or on the person of either a victim or a 
suspect may aid in solving a crime. Par- 
ticularly in homicides or assault cases in- 
volving a personal encounter, the victim is 
likely to carry on his person dust parti- 
cles giving a clue to his assailant, 

A woman was held up while walking 
through a park at night and struggled with 
her assailant, but because of the darkness, 
was unable to see him, A microscopic ex- 
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these qualifications confessed. The dust 
detective operates in a dust-proof labora- 
tory and his tools are powerful micro- 
scopes, delicate scales and a variety of 
chemicals for analyzing the minute clues 
he gathers* By studying wax from the ear 
or dust from the clothing he may deter- 
mine a person’s occupation* Particles of 
coal, for instance, would indicate you were 
a miner, while metallic dusts o£ rare met- 
als would show T you were a jeweler. 

By analyzing soil from the shoes of a 
suspect, the dust detective is often able to 
tell whether the person was in the neigh- 
borhood where a crime was committed* 
The muddy shoes of a man accused of 
breaking into a flour mill were submitted 
to one investigator. The mud, carefully 
removed, was found to be in two layers, 
divided by a white material in the form 
of a paste* This paste was identified as 
wheat starch* Thus the shoes themselves 
told a story of having walked over muddy 
ground, having encountered some wheat 
starch, and later having retraced their 
steps over the same ground, thus strength- 
ening the police case against the accused. 

Most of the dust and debris productive 
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MACHINE GUN ON MOTORCYCLE 
USED BY CAVALRY UNIT 



One of Uncle Sam's cavalry units is now 
experimenting with motorcycles, instead 
of horses, for mounts. On the handlebars 
of the motorcycle is a light machine gun* 
making the vehicle a deadly weapon, both 
because of its speed and the effectiveness 
of the machine gun as compared with the 
rifle or other hand weapon. 




Cnpctfrymart Riding a M atoreyc.lt, 

None; Nate Machine Cun an Handlebars 
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“MEMORIZER” FOR CEMENT MIXER 
PREVENTS HUMAN ERRORS 
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Graphic RvcarJer Which Krt-p* Tra^k at Every Batch 

pt Cement Utrd Art Dam Project 



Thousands of cubic yards of concret 
are being poured on the Bonneville dam 
project without error, d«e to the assist^ * 
ance of a mechanical “memorizer” which 
chocks the human operations. The sand, 
gravel and cement meet at the top story 
of a batching plant and are run into the 
“batchers'’ where they are automatically 
weighed and drop through a chute to the 
mixers below where water is added, One 
man controls the whole operation of mix- 
ing and dumping into shuttle cars. Through 
windows in the sides of his station and in 
the floor he secs the mixers, watches the 
cars in their trips to the loading platform, 
sees the cableway bucket take the con- 
crete and finally dump the contents into 
the forms hundreds of feet below. The 
human element is discounted by an inter- 
locked electrical control system. The man 
in charge cannot dump a batch of aggre- 
gate to a mixer until it has discharged the 
previous mix and return ed t he cannot dis- 
charge the batchers until the weight has 
been recorded and he cannot dump a mix- 
er onto the ground. In front of him is a 
graphic recorder, a thirty- inch roll of pa- 
per on which a series of pens mark on a 
time scale every mixer charge, indicate the 
kind of concrete, its consistency and, by 
means of collateral records, the exact spot 
where it is finally placed. 






C[There arc more than 3,000,000 miles of 
roads in the United States, 
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penmanship are learning 
that surprising things hap- 
pen when the solid earth 
goes on a spree. 

At the Carnegie seismo- 
logical laboratory in Pasa- 
dena earthquakes are be- 
ing studied in the hope that 
accumulated knowledge 
may lead eventually to 
foretelling when a major 
shock is due. Somewhere 
in the United States this 
century a very destructive 
earthquake is likely to oc- 
cur although no one yet 
can put his finger on the 
time and place, for science 
has no means at present of 
predicting even to within a 
decade when a temblor 
will occur. 



1 N the gloom of a reinforced concrete un- 
* derground vault in Pasadena recently 
tiny pencils of white light stabbed through 
the dark, glanced oJT quivering mirrors, 
and began to etch jagged lines on sheets of 
photographic paper. As the shrill note of 
the automatic alarm buzzer sounded sci“ 
entlsts gathered and watched the light 
beams trace the history of a heavy earth- 
quake. That evening the newspapers told, 
tinder Pasadena date lines, of a damaging 
temblor that had rocked part of New Zea- 
land, news confirmed next day by word 
from the stricken area itself. 

Recording earthquakes that happen 6,500 
miles away is only part of the work of the 
sensitive optical -photographic machines. 
Each earthquake writes its own individual 
signature and men who can interpret the 
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Jagged Lines Recording Earthquake,, and Measuring 
a Distance Taken from Seismogram Retard* t* Learn 
Location of Temblor 

Millions of perceptible shocks will rock 
the world this year. Hardly an area will 
escape, past records suggest, although few 
of the tremors will be serious. Possibly 
twenty will be true world shakers. Many 
of the quakes occur in uninhabited regions 
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or under the sea and are recorded only on 
the instruments. 

Earthquakes result from rupturings in 
the earth, sudden slipping^ between blocks 
of rock down to forty miles below the sur- 
face, Blame for the strains that cause 
these readjustments may be laid to tidal 
forces, erosion and deposition, and possi- 
bly to the wobbling of the earth on its axis, 
At Harvard university studies are being 
conducted that may link earthquakes def- 
initely to the moon, infinitesimal move- 
ments of the earth's crust already having 
been traced to the daily movement of the 
tides in the ocean miles away. The shifting 
of tremendous quantities of water causes 
a give and take in the earth along the coast 
equal to the tilting of a sixty- five -mile 
pole one inch at one end. 

Dr, Harlan T. Stetson and Dr. A. L, 
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Record* of Sam * Quaft< JMa^f at Different Station* 
and Vertical Seismometer in Underg round Vault 
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1 ioomis at Harvard are checking the posi- 
tion of the moon at the times when 2;G0G 
quakes occurred in the last several years. 
Aside from the responsibility for ocean 
tides, the moon exerts a measurable grav- 
itational pull that causes the crust of the 
whole earth to expand and contract. In 
California some investigators have found 
a definite relationship between some earth 
movements and certain phases of the moon. 

Japanese seismologists advanced a the- 
ory that the surface of a region assumes a 
tilt during the hours preceding a quake. 
In the United States sensitive instruments 
have recorded violent “tilt storms” that 
change ground contours as much as an 
inch per hundred feet in a few hours but 
these temporary movements are mostly 
regarded as being caused by shifting tem- 
peratures at the surface or by the amounts 
of water in the ground instead of being 
connected to any deep-sealed condition 
that might result in an earthquake* 

At the Pasadena laboratory eleven seis- 
mographs are recording the characteristics 
of every tremor that occurs and this nest 
of machines is linked through radio time 
signals to a network of outlying stations in 
southern California. From the mass of 
records the seismologists have observed a 
shifting pattern of activity. Frequent 
quakes in one section seem to be followed 
by lulls during which more quakes occur 
in adjoining regions. During the last seven 
years the scientists have found that some 



Above, Cheeking Instruments with Radio Time Sig- 
nal* at Earthquake Station: Below. Machine for 
Making Phj/Mical *‘$p*Ctrum tM a/ Earth Shock* 

usually is slight. In the Long Beach quake 
of two years ago, described by scientists as 
a moderate tremor, the shock was mani- 
fested by a series of sharp jigglings almost 
too small to measure, accompanied by 
slow swaying motions that moved the 
ground back and forth about an inch. Even 
this was enough to cause great damage 

(Continued to pate 1l4A> 



heavily faulted regions 
are constantly active 
while other areas seem to 
have spells of action. 

The seismologists think 
that study of the minor 
shocks may lead to an- 
ticipation of the time or 
place when a greater up- 
heaval is due. In some 
cases a major earthquake 
seems to be preceded by 
an increasing number of 
small preliminary t r e- 
mors. In spite of the tre- 
mendous forces involved 
in an earthquake the ac- 
tual motion of the ground 
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Model of Elevated Railway Built as a Hobby 




Model Elevated Railway System RtirJf rfi a Hobby and W/jieft Fills an £Wffl Room; JVoftf ffie Twtt-LeOel 
ruffes, the Signal Towers, Power House and Switching-Control House 






One emplo ye o f the N ew York e levat ed . 
lines l5as~Tpent his leisure time for th^% 
past seven years building his own elevated J 
system in his home. His railway is a 
ialttre which fills all of one large room. It 
is built of brass and 10,000 rivets hold it 
together. The tracks, built on two levels, 
would stretch over a city block if laid in 
line and the structure is strong enough to 
support the weight of a man, Everything 
is elevated, including a tiny power house^ 
and switching-control house* There is also 
a miniature floodlighting system which, 
through the medium of small towers sup- 
porting automatically revolving lights, il- 
luminates the entire line. An automatic 
signaling system permits the running 
many trains at one time without danger 
a collision. 



“STREAMLINE” GOLF BALL GIVES 

PLAYER BETTER CHANCE £j£_ £ 

Less opportunity for hooking and slicing, 
and a better chance of making a true shot 
are claims made for a “streamline” golf 
ball, the outer surface of which consists of 
a series of wavy grooves instead of the 
In a slice or hook the curve 
is caused 
Uneven pa 

the air on 
due to the 



^Destructive waves soon may be fore 
with the aid of a new machine that records 
intensity and direction of ocean currents, 



squares, each o 
which sets up 
sistance to the 
currents, thus 
tending to draw 
the ball from its 
course. The mak- 



ers claim grooves 
will act as escape 
valves 
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3 New opportunities for floor decoration 
are offered by a carpet that can be inlaid 
with simple designs of one or itiore colors 
quickly and without expensive loom- set- 
ting costs- The carpet is produced with a 
binder, a superior type of pyroxylin, that 
holds the warp and weft threads together. 
The process is that of ‘'doping'' the back of 
the carpet with this binder so the tufts are 
locked into the fabric, forming a natural 
selvage wherever a cut is made* A fabric 
with tufts that go through to the back is 
used so the “dope"' may bind the tufts to 
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the warp and weft threads. Thus, the car- 
. pet is easy to cut and there is no danger of 
, raveling. Since two pieces can be bound 
together simply by sticking a tape to the 
back of the carpet along the seam, worn 
burned spots can be removed and new 
, ^sections put into the carpet. It can be cut 
ior fitted to any size room with a minimum 
amount of expense. The seams lie flat and 
are practically invisible, yet three times 
rlhe strength of sewn seams is claimed. To 
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Binder on Carpet I^acki^ng Makes^Inlays Easy 
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Cun.jlfudmtf Metal Stairway with "Pat -Together** 
Pieces ; it Speeds Up H^Orfe 

Designed to facilitate the erection 
temporary buildings, metal forms 
been developed in Germany. A staircase 
erm be put together quickly by using the 
metal bars and special hooks that hold the 
bars in place. The forms are similar, ex- 
cept in size, to toy construction sets* 
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AXLES FOR BUILDING TRAILER 
FIT SMALL CAR WHEELS 
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cut and inlay a design is similar to preci- 
sion pattern making, A template is rowel 
cut in heavy paper. Through the pin point 
holes, powder dusts the design on the re- 
verse side of the carpet. The cutting tools 
are mounted razor blades, squares and 
long, weighted rules. In the ordinary de- 
signs, such as block figures, straight lines 
and angles, the tufts are not sacrificed and 
only a few are cut incurved patterns. The 
carpet is tacked to the floor to assure fixed 
position. Once the designs are in place, the 
taping holds them firmly without showing 
the usual seam lines. 



TOUCH-UP PAINT GUN FOR AUTO 
USES AIR FROM TIRE 



‘TUT -TOGETHER” METAL STAIRS 
FOR TEMPORARY BUILDING 



Designed for retouching scratched and 
worn spots on the automobile, a paint- 
spray gun made for use with a special re- 
touching enamel is operated by air from 
the tires of the car. The gun f with its six- 
foot hose, is attached to the paint can and 
connected to the tire valve. Pressing a 
trigger on the gun causes the compressed 
air to force out the paint in a fine spray 
that dries with a glossy finish. If tires are 
inflated to slightly more than normal pres- 
sure. using the gun will not cause an ap- 
preciable drop in pressure* The gun can 
be used for other paint and spray jobs* 
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For building trailers, an axle made to 
accommodate the wheels from low-priced 
automobiles is available. It is offered in 
either straight or six-inch drop shaft, for 
either Ford or 
Chevrolet front 
The two 
ends arc drop 
forgings, with a 
heavy piece of 
tubing in the cen- 

ter. i kctrically welded to these forgings. 
In' tided primarily for the repair shop and 
garage, the axle can be used by anyone 
constructing his ovyn -trailer 
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days was the capital of 
the region where now are 
the states of Virginia, 
West Virginia, Kentucky, 
Ohio, Indiana, Illinois, 
Michigan, Wisconsin, and 
a part of Minnesota, Be- 
fore the Revolution peo- 
ple came to Williamsburg 
from this vast territory to 
have their cases tried in 
ihc general court in the 
capitol where the House 
of Burgesses and the 
King’s Council also met T 
to buy things freshly im- 
ported from England, or 
to enter their sons in the 
College of William and 
Mary, 

It was the first city in 
America built according 
to an officially authorized 
plan. The main thor- 
oughfare was named the 
Duke of Gloucester street. 
It was one mile long. At 



/COLONIAL America boasted 
^ four important cities — New 
York, Boston* Philadelphia, and 
Williamsburg, Va, Three of them 
flourished with the development 
of the republic and became world 
famous centers of commerce. The 
fourth went to sleep. 

Today Williamsburg, the Rip 
Van Winkle town which slum- 
bered for 150 years, has awakened 
and become famous again — this 
time by growing backwards. The 
town of 3,QQQ t the only one of the 
four early cities unspoiled by 
modern progress, has been re- 
stored to its appearance during 
the years from 1609 to 1781 when 
it was the capital of colonial Vir- 
ginia.* Williamsburg in colonial 
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,Abcu«, ttt* Restored Capitot of I7Q5 f and Rear Vieti? of CoU- 
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one end stood the college 
and at the other the capital. 

Midway between them was 
the palace green, at the 
north end of which was 
erected the palace of the 
English colonial governors. 

At the corner of the Duke 
of Gloucester street and 
the palace green stood 
Bruton parish church, 
erected in 1710* Here* on 
Sundays, the governor sat 
In a velvet canopied pew 
and around him sat the 
members of the House of 
Burgesses and the King’s 
Council, Below the palace green was the 
spacious court green and the market 
square. Facing on these greens and the 
three parallel streets of the colonial city 
were the simple beautiful homes of the 
people and the taverns and inns. 

Visitors who could afford it stopped at 
the Raleigh taverii] the most famous resort 



Alt riUH’iH (£': IV Ufc|*itl shuns Jne, 

Wren Building of J 693 at the College of William and Mary r and Holt of 
Hoati of Burgesses in the Restored Capital 



of colonial Virginia. Here the great ban- 
quets and balls were held to welcome the 
governors sent over from England. Here 
also the House of Burgesses met when 
Patrick Henry or George Wythe or George 
Mason or George Washington said things 
and sought to enact laws which caused the 
royal governors to dissolve the assembly. 
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Hostesses in Colonial CvlrfunK fn RaUlfh Tavern, and f/n Re 
stared Christopher Wrtn Bait ding 



Though dissolved they continued to re- 
solve to be free, and after Patrick Henry's 
“Caesar had his Brutus” speech in the 
capital, they were dissolved again and or- 
ganized the Revolution. 

When, in 1928, John D, Rockefeller, Jr,* 
decided to restore colonial Williamsburg, 
at the suggestion of Dr. W* A. R. Goodwin, 
rector of Bruton parish church, he enlisted 



the services of historians, archi- 
tects, landscape architects, and 
engineers, expert in the life of the 
colonial period. The problems in- 
volved the restoration and pres- 
ervation of the old buildings which 
remained; the rebuilding on their 
original sites of the capital, the 
palace, and the Raleigh tavern; 
the restoration and reconstruction 
of colonial homes, and the remov- 
al of many modern buildings 
which would have been out of 
place in the restored city, 

Historians collecting informa- 
tion about colonial Williamsburg, 
searched every known public and 
private source in America, Then 
research was undertaken in England. After 
the Revolution, French soldiers had been 
stationed in Williamsburg for a year, so 
the search also led to France* 

Important assistance came from both 
countries. In 1782 a French soldier, sta- 
tioned in Williamsburg, had paced off and 
drawn a map of Williamsburg as it ap- 

( Continued to page U9A) 
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Padded Mask Guards Boxer 



Padded masks for box- 
ers have been developed 
to prevent such injuries 
as cauliflower ears and 
broken noses, thus per- 
mitting those who like 
this sport to indulge in it 
without fear of disfigura- 
tion. The masks are 
strong enough to with- 
stand a blow by a ham- 
mer or to support the 
weight of a person while 
being worn. The nose, 
chin, ears and eyes are 
protected although the 
masks do not interfere 
with seeing or breathing. 



in “Smoke -Box” Tests 



Fog- Piercing Light Is Produced 



tyaarirtg PcrJc/pd Mat its 
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Voltage Heips to Penetrate Fag or Smuiic Claud s- 



CWhenever you find that 
you wish to know more 
about any article in Pop- 
ular Mechanics Magazine, 
wi-tto our Bureau of In- 
Jon, inclosing a 
siamped, self- ad dressed 
envelope. 



How to make existing artificial light 
sources penetrate fog and smoke or dust 
clouds has been discovered by "smoke- 
box +t tests in the Weslinghouse Lamp com- 
pany's laboratory. By working lamps over- 
voltage, visibility tvas increased more than 
double in some instances. Overvoltage 
means operating the lamps at a voltage 
higher lhan their normal rating. This 



shortens the life of the lamp, of course, but 
can be offset somewhat by working the 
lamp below its rated voltage when there is 
no fog. The tests were made by Gjon Mili^ 
Westinghouje engineer, A fotftcandle me- 
ter, placed at a known distance in a cham- 
ber filled with smoke or artificially created . 
fog, measured the change in beam inten- 
sity as the voltage across the lamp or the 
degree of atmospheric 
turbidity was varied. In^ 
creasing the voltage re- 
sulted in extension of vis- 
ibility for distances of 
half a mile in a night fog 
of medium intensity. Such 
a fog is one in which the 
< utline of objects may 
just be discerned at a dis- 
lance of approximately 
-ICO feet in the daytime. 
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* Flickering Mirrors Give Depth to the Movies 




CAMERA 



.MOTOR MOVES SMALL 
MIRROR IN AND OUT 
CHANGING POSITION 
ON CAMERA LENS 
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After twenty years of research and ex- 
periment, third dimension, or natural vi- 
sion, photography has come into its own 
in motion pictures. 

This has been accomplished by a device 
which causes the motion-picture camera 
to which it is attached to "shoot 1 " film with 
qualities which permit the projection on 
the screen of pictures with stereoscopic 
relief, or depth. 

So deckled is this effect that it gives an 



Sketch Shows How T href-Dimcnsion Cam- 
erq Works ( Photo, flight, the Comcru; 
CfrcJtii lilorj orrt f Inside of 

audience viewing these pictures 
the impression that the images ac- 
tually stand out in relief. Besides 
possessing the quality of “third 
dimension,” these natural -vision 
pictures have eliminated ^side- 
seat distortion,” but what endears 
them most to those who have seen 
them is the fact that they not only 
do not cause eyestrain, but actu- 
ally rest tired eyes. 

These results are accomplished 
by what is called a tri-dimensional poly- 
scope. and is, bluntly, a gadget that jiggles 
the image being photographed in the lens 
of the camera. It accomplishes this by the 
use of two mirrors, one of which catches 
the image to be photographed and passes 
it on to the second, which reflects it into 
the camera lens and displaces, or wiggles, 
it as it does. so. .. 

“Way back in 1912, when I was camera- 
man for the American Film company, 1 
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made some shots from a 
moving automobile which 
brought directors and ex- 
ecutives to me to learn 
how I obtained my ster- 
eoscopic qualities/ 1 says 
William F. Alder, the in- 
ventor. “At first I didn't 
know, but then I discov- 
ered it was because I had 
made my shots from a 
moving vehicle, and that 
movement gave depth. 

“While shooting a serial 
of Ruth Roland, I tried 
manipulating my camera* 
and secured quite star- 
tling depth- At that time 
everybody called me a 
‘camera cuddlcr' because 
I wrapped my arm about my camera as I 
cranked. They could not see that I was 
rocking the camera back and forth in a 
sidewise movement, 

“The resolving power of tho human eye, 
is* of course, the ability to separate objects 
one from another. At a distance of a mile 
two telephone poles standing sixteen and 
one-half inches apart would look like a 
single pole to the human eye, because at 
that distance the human eye cannot re- 
solve them into two objects. This power 
of the human eye is seventy seconds of arc. 
If 1 kept my movement within that the eye 
would not notice the movement on the 
screen* and yet that degree of displace- 
ment in each frame or film or ‘shot' would 
permit motional perspective. 

“To get this I tried moving a camera 
back and forth, I got my depth, but the 
process was too cumbersome. Then I tried 
moving the lenses in the camera. The vi- 
bration resulting from moving the camera 
lens sixteen times to every foot of film and 
1,140 times to the minute of exposure was 
disastrous to the lenses, 

“So I concluded I must keep my lens 
still and move my images, I finally discov- 
ered that the only way to do this would be 
to reflect the image I was to photograph 
on a mirror and then move the mirror; 

“By moving the mirror I could displace 
my images on the lens and secure the same 
effect as that obtained by the motion- 
picture director when he ‘dollies’ his cam- 
era for depth,” 



Transporting a Giant Penstock is Ve- Easy Jab; Nalc Tractor Hu at mi; the 
ff*K Steel Pipe White Motor Car Travels Alongside 



TRACTORS TOW' GIANT PIPES 
TO BOULDER 0AM 



When Boulder Dam was in readiness for 
installation of the giant penstocks to be 
used at the power house* tractors were 
called into service to tow the big steel 
pipes to the base of the great concrete 
structure. The penstocks are used to con- 
vey water into the turbines which will 
generate electric power for millions of 
customers in the west. 
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AUTO SEAT IS SELF-COOLING 
AS WET FELT DRIES 



Cooled by the 
evaporation of 
moisture from felt 
in the interior, the 
latest auto seat 
keeps the driver * 
or passenger com- 
fortable on long 
rides. The scat, 
resembling the 
pads used to pro- 
tect upholstery, 
produces a better 



ride, absorbing unevenness in rough roads, 
and preventing breaking down of cushion 
springs, Tho frame containing the felt is 
removed from its cover, dipped into water 
and replaced after all excess moisture has 
been shaken out. The seats are madfe in a 
number of 
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the C a ro 15 na s with ink 
from Missouri minerals 
and gummed with tapioca 
starch — not glue— from 
the cassava fields of Java, 
They are printed on 
presses which, in one 
continuous operation, wet 
the paper, ink and wipe 
the stamp plate, print I he 
stamps, dry them, apply 
the gum, dry it, and wind 
the finished product on 
rolls, A device on the 
presses also will pre- 
en nc el the stamps. The 
rolls are cut into smaller 
rolls for vending ma- 
chines, into sheets for 
post o Hires and made into 
stamp books, 

. A numbering machine 
prints a serial number 
each time 400 stamps are 
run off. At night each 
sheet must be accounted 
for. If any are missing 



nr #■ 

\ POSTAGE stamp — the bit of 
A 1 gummed paper you stick on 
„ a letter — Is about the most intri- 
cate document tn the world. And 
stamp collecting today is a world 
business running into millions of 
dollars, It is the occupation, form 
of investment or hobby of one out 
of every fourteen persons you 
meet on the street. 

Into one postage stamp go the 
products of mines, forests and dis- 
tant Helds, and the skill of the in- 
dustrial arts. Unde Sam manu- 
factures from twelve to fifteen 
billion stamps yearly* enough to 
reach from the earth to the moon. 
They are printed on paper from 



Pres* Which Print * Stamps by thm Millions, and St**l-Ptatm 
trf Work with Djunurt d~ Painted 7"oo/ Making Plate 
tor a New Stamp 




STAM PS 




^*r/o™(fnf Rolls af Stamp* after They Are Printed, and 
Vault Where Stamps Art Stared 



the person to whom the batch was as- 
signed is b^ld accountable. And there 
never has been any loss, a testimonial 
to the personnel of the bureau of 
printing and engraving. The tapioca 
starch used in gumming is just us edi- 
ble as any that goes into tapioca pud- 
ding and enough is used yearly on 
stamps to make a pudding for all of 
greater New York. 

The base of all inks Used Is barytes* 
derived from a mineral, sulphate of 
barium, mined chiefly in Missouri. 
Aniline colors are used mostly in 
printing. The ink division of the bu- 
reau turns out more than 5,000,000 
pounds of ink annually at the astonishingly 
low price of about ten cents per pound. 
The paper is made of bleached chemical 
wood fiber derived from pine trees and 
comes mostly from North Carolina. 

Stamp engraving is probably the most 
intricate of all such processes. A picture 
of a new stamp is first drawn on card- 
board. This picture, about three by four 
inches, then is photographed in miniature — 



the exact size of the stamp. This is pasted 
in the center of another piece of cardboard 
and now is ready for the steel engraver, 
some of whom have worked at the art for 
decades. Slowly and laboriously* with 
magnifying glass and steady nerve, in si- 
lent surroundings, they trace the design 
with sharp instruments on soft steel. Two 
or three engravers may work on the same 

(Continued to page 120A> 



05 







96 POPULAR JLECIfAN,I(; 

& 2 > $0 t 

Fisherman Floats in Boots 

^ * Attached to Inflated Belt 



$o obtain ri boat to reach 
a likely location. So light- 
weight is the outfit, the 
wearer experiences no 
discomfort even after 
several hours of fishing. 



^ Threads of glass so fine- * i 
ly drawn that a bundle of 
them looks like a wisp of 
silk, are woven into onedY 
piece and sandwiched be- ^ 
tween two sheets of ordi- 
nary glass to form a win- 
dow-pane that diffuses ■» 
light evenly* This results ' 
in more efficient lighting^ 
of the home or office* An- 
other desirable feature is 
that the health-giving tc 
ultra-violet rays pass' 
through this glass* The ■ 
ordinary window glass ^ . 
obstructs passage of the > 

rays. The “glass silk” ' 
panes can be produced in 

several different colors* 



'^’H eighmg only Lsn pounds, in 
air compartment Attached to/fhe 
latest hip boots will keep the fish- 
erman alloat in deep water when 
inflated. Somewhat resembling 
the old-fashioned hoop skirt, the 
air belt fits around the wearer's 
waist. A rubberized vest affords 
protection to the upper part of the 
body. The fisherman can propel 
himself through the water by 
means of a flap attached to the 
sole of the boot. When the air 
compartment is deflated, it folds 
into a small parcel for easy carry- 
ing. The floating boots allow the 
fisherman to get away from snags 
along the shore without bothering 



Top, with Belt Inflated, the Fisherman Prepares to Enter the 
Wafer; Note Paddling Device an Sole erf Boot; Bottom, the An- 
gler Wades and Then Floats into Deep H'aier to Make Him Catch 







BIG FRAME 

AIR IVLIN USES 
IN AN HOUR 



How much air is re- 
quired by one person In 
sixty seconds is demon- 
strated by a large wire 
frame constructed in Ger- 
many* A wire form out- 
lines a man's body t while 
the frame, inclosing thirty 
cubic meters of space, 
gives a comparison be- 
tween the size of the man and the air sup- 
ply for one hour. The exhibit is a part of 
the Berlin sh ow. “ Won dors of Life," 
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Ready for a Spin m T hi a Giant Tipa-Wheeled Car; a Small Malar Propels 
th* Odd-Lookmg Vehiel* at High Speed 



UNUSUAL USES FOR ‘DRY ICE” 

FOUND IN INDUSTRY £ if ^ 

This year marks the one hundredth an« 
tii versa ry of the discovery of solid carbon 
dioxide — the Dry Ice used so extensively 
by ice-cream manufacturers, Many other 
industrial applications also have been 
found for the substance. Diamonds and 
pearls can lie distinguished from imita ^,^ . 
liions by a characteristic rattle or squeak 
when touched with Dry Ice, and quart 
lenses can be distinguished from glass 
ihc same manner. Metal bars and tuning 
forks are excited by touching them with 
the substance. The overtones of metal bars 
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can thus be distinguished and the method r 
is used in tuning musical instruments.^^ 



H ere ! 1 Much Air as a Man Breathes in Sixty Min- 

utes; Hate Outline of Body (Lower Left ) 



Brittle materials can be set in vibration by 
bringing Dry Ice in contact with them. If 
a piece of carbon dioxide is held against 
a bicycle boll* there will be a “chatter’' or 
singing sound almost like a ring. This is 
caused by the sudden flow of heat from the 
bull to the Dry Ice. This substance also is 
used in the automobile industry to obtain 
"shrink” fits of parts. It also has been 
found that Dry Ice is more effective than 
ordinary ice in preserving flowers. The 
gas is 
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SPEEDY “GY K AUTO” 
HAS TWO WHEELS 

With its motor, controls 
and two seats located be- 
tween. two giant wheels, 
the latest automobile in 
Europe can attain speeds 
above 100 miles per hour. 
It is called the “gyiauto/’ 
The huge wheels on the 
car are rubber- tired. 




* 




Above, Spoon with ft nod ,-i u t o - 
m&iicvlly Measures Proper Dose 
of Medicine ; tt May Be Held 
Vertical without Spilling ; Be- 
low t f(fip(4« St*rcm f,v Opdflirf 
or Closed by Pulling Handle* at 
Side; Mesh Channel Has Roll' 
try Controlled by Chute t Palls 





46(nfr, Footboard o f Latest Bed ConJurrii 
limit- In Dr* iMMtng T able with Disappear-' 
i'hjj Mirror j Shoe Had t Holds A'uit’ fain.’ 
Shell c.\ Arm tor Toilet Accessories and 
Smalt A rtteir * f V«m(y T dp Ateamurw 
Twelve by Fifty-Sn'ert Inches; Mirror 
is Adjustable to Any Height 



Lefty Combined Carry Bag 
and Shopping Bag; Fold* 
inf; Frame Reduces Bag fo 
Small Size for Shopping 
Purposes and Opens ft Out 
for tVorii; Bight, Combi' 
notion Mop and Brush i 
Upper Section Jm Made n/ 
Sterilised Horsehair aruf 
Has a FJrrrfrrn and Onf* 
Half Inch Spread ; Bottom 
Part Is Soft Cotton urtth a 
Spread of dghteen and 
Onerffolt Inch**; Cition- 
ing Walls, the Brash Laos 
tns Duet and the t'ViJif* - 
Cotton Section Cate hem It 
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Abutfc, let -Shredding Machine 
Utilises Standard Ice Cubes; 
Shredder Fits Ot^r Lip 

of GltiiiS info Wf tilth the ice 
Falls u.i ft Is Chipped; Below* 
Teeth of Thit Kitchen Tool 
Break Fibers af Steaks* trnf 
SifUe thv Juices; the Dttficc 
Eliminates Pounding 



Aborts* VsgsiuhJer. Can Be 
Perfectly with T his M uchlfl e ; 
Turning u Screw Adjust* Thick- 
ness of Slice; After Hopper Is 
Filled with the Vegetable* ilusijte- 
irtg the Hntidlt Back and Forth 
Produces the Slice* 
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OIL-WELL FIRE ‘‘SQUEEZED OUT*’ 
AS JAWS CLOSE CASING 
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Top t Raging Flames al Off Well; Bottom, Sketch of 
Giant Clamp That Closes Casing 



Oil-well fires can be extinguished me- 
chanically by equipment that squeezes 
together the sides of the casing and shuts 
oft the flow of oil. The equipment consists 
of a heavy steel frame. At one end is a 
gate that closes under spring power. The 
other end has a movable steel jaw that 
moves forward under screw propulsion so 
that the two jaws form a heavy clamp. An 
angled iron at the top centers the casing of 
the well directly between the jaws. In an 
emergency, the device, which can be 
mounted on wheels, is drawn by cables 
against the casing of the burning well and 
clamped into place. Workmen then squeeze 
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the casing by turning the screw- Extension 
rods can be provided to protect workmen 
from the heat. For permanent installation, 
hydraulic power might be used* 
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SLIDE TOP FOR CREAM TUBE 
REPLACES SCREW CAP 







Attached to the 
neck of the tube so 
there is no danger 
of losing it, a slide 
top for shaving 
cream or tooth- 
paste tubes re- 
places the conven- 
tional screw cap. 

The device is at- 
tached when the 
tube is made, be- 
ing inserted firmly 

into the neck of the tube. Pushing one 
side of the slide arrangement opens 
tube, pushing it back closes the aperture 

r ugh which the cream is squeezed. 
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ARTIFICIAL SILK USED IN GLASS ^ 

TO MAKE IT UNBREAKABLE 




Unbreakable glass, the secret of which 
has been lost for many years, has beenr^ 
produced by a German scientist who uses 
artificial silk in its manufacture. It is 
claimed that the glass will not burn, proof . ] 
Lhat it will withstand high temperatures. 
How to make unbreakable glass was dis- 
covered in the time of the Roman em- J 

peror, Nero, -but ihv formula later was lost 

t I \ i V ? V At 1 V . r*A M [ . [P l'VI J -J 
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It Resists Flame 
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INDICATOR 

T T ERE Is a practical audio indicator that 
1 1 will enable you to balance up that 
new homemade receiver or bring back the 
original punch in the old set. Any receiver 
will gradually lose its knife-edge selectiv- 
ity and sensitivity over a period of time. 

Servicemen and experimenters will 
find this a very useful addition to 
the tool kit. 

The case, from a dis- 
carded transformer, is 
4!£ in, high, in. deep 
and 3 in, wide. A metal 
strip, iVz in. wide and 
2 x h, in, long, is bent up 
Z A in. at one end to form 
the supporting bracket 
for the small porcelain 
socket. The transformer 
is a 33 to 1 ratio push- 
pull output to voice -coil 
type, mounted and con- 
nected as shown in Figs, 

1 and 2. This transform- 
er steps up the signal 
voltage across the 

speaker voice-coil windings to a value sufficient 
to flash the 14 -watt neon lamp, 

If an oscillator, or signal generator, is not avail- 
able the receiver can be lined up with broadcast 
station signals, beginning at the first R.F, stage 
and continuing straight through. With an oscil- 
lator begin at the first IF. stage, line these up in 
rotation backing off the potentiometer each lime 
until the lamp dims. It will then flash only when 
maximum gain is obtained. Now move the oscil- 
lator to the antenna and line up the trimmers m 
the R.F., detector and oscillator stages. 
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By PERRY S. GRAFF AM 



7VTG expensive cabinet or metal 
1 ' chassis is required fur the 
construction of this little 2-tube 
broadcast receiver. Cardboard 
boxes are utilized for the purpose 
and the dimensions may be va- 
ried slightly to suit the material 
at hand. You can build the set 
with very few tools; the model 
shown in the photos was assem- 
bled on the kitchen table with a 
soldering iron, screwdriver, hand drill, 
hacksaw and a pair of shears. All parts 
are available at low cost and the diagrams 
have been simplified for the beginner. 

Operating on 110 volts either a.c. or dc. 
and using practically any kind of make- 
shift antenna, this compact little set is ideal 
for the traveling man, tourist or summer 
home. Complete with dynamic speaker, it 
weighs only five pounds and may be car- 
ried in the suitcase or traveling bag. 

Although only two tubes are employed, 
the tone, volume and range equal that of 
many 4 and 5-tube sets. This unusual per- 
formance is due to two dual-purpose tubes 
Lhat have recently appeared on the market. 

The cardboard chassis is 8 V 4 in. long T 5 Vi 
in, deep and 2 in, high. This may be made 
from heavy cardboard and given one or 
two coats of clear shellac for further stiff- 
ening. The base plate is ! i+t— in. sheet alu- 
minum, or similar metal, to cover the 
bottom of the box. The parts are arranged 
on the metal plate as shown in the various 



102 




photos and simplified wiring diagram, Fig, 2 + Two 
1 ] 4 -in, holes are cut in the plate for mounting the 
wafer- type tube sockets; these holes may be made 
by drilling a series of small holes around a pen- 
ciled outline, and finished with a half-round file. 
The socket-hole centers are located in. in 
from the rear edge and spaced 3% in. apart. This 
’ allows room for mounting tfie standard Sickles 
antenna and r.f, coils on each side of the type GF7 
(Continued to pnyc I34A> 
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POFULA R -\l ECHANICS 



Easy Solutions for Everyday Radio Problems 




CONNECTION 

^LUGS 



4 ^ r xe t> 
COHDfNSE^; 
Oft RESISTOR 



MACH- 

screw 



CONNECT 'ON LUGS 



soldering mg w* 

H EGUL A RTIP REMOVED 



COIL rCBN 



MARROW STRIP 
OF PAPER OR 
EMPIRE TAPE; 
WINDING ENDS 
PASSED UNDER 
SLIT PORTION 



Stnp m Ma- 

terial Provides Ea* v 
Method for Fastening 

Coil £ n (fa t n.ytirnd rtf 

Drifting Hale* 



SCRAP BRASS 

\ 



Grounding Lug, M tide from Scrap Brass, 
/.* Fastened to Metal Chassis for Handy 
Multipie Connection* 



Aboite, Non-Re chargeable Air* 

L A-^oifn‘> r tor Set* Using 

*^2-Vott Tubes I Has 600-Amp* ra* 
Capacity ; Standard Air- 

Cell Set x i ,000 Hours; Left, Ruh- 
her- Insulated Coinbinution T r (.£ 
Lead* Supplied u:ith~ Removable 
Phone-Tip Points ani/ Spate N*c- 
dle Paint* in the Handle 



TRANSFORMER 

* FLEXIBLE 
CONNECTION 

INSULATING 
STRIP 

MACHINE SCftE* 
N BINDING POST 

METAL STRI P WEIX 
-0VTMNS.CLAMPIN6 BOLT 



Insulated Terminal Black, Made 
from Scrap Baketitc and ffrqti 
Stript I* Fastened under Core- 
Clamping Bolt for Transformers 
or Filter Chokes Commonly -Sup* 
plied with Flexible Leads Only 



W IRE END FILCJ 
FOR TIP jgCU! 



lllfCH WIRE WOUND 

“tT ON nail to fit 
HOLE IN ELECTRIC 



Above, Maided Chassis Plug 
far U*e an Aufu Seth, Short- 
H'nitf Receiver* or Ampii- 
Bers t May Alia Be Used 
with Standard Wntt Fluffs; 
FVirj? fs Dead When Cdnnrc- 
f or lx Removed ; Right, Law-* 
Lass Midget Variable Con- 
denser far Sftorf- Wove Set * 
Has Silver Pri;*fcirre Ct» Jifucf 
oir Rofor 



S mail Homemade Em*r» 
gency Tip for Electric 
Soldering Iran Simplifies 
Operation in A ii'lni’ar J 
C hut i si* L neat run* ; C lose - 
H'ounil N D- Iff Copper 
IVir* I* Substituted for 
Regular Tip < 
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Simple Power Unit for 50 -Watt Transmitter 
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PART II 



A LTHQUGH this power-supply unit 
1 1 was primarily designed for the com- 
pact crystal- controlled, 20-meler C.W. 
transmitter described in the June issue, it 
is also suitable for use with any low- 
powered rig. It will furnish 500 volts of 
well-regulated plate voltage: the filament 
supply for all tubes except the rectifier is 
obtained from separate transformers as 
shown in Fig, 2, To resume the descrip- 
tion of the transmitter 
layout, a Cardwell 
type 157 -B* 210-mmfd. 
split-stator condenser 
is mounted directly on 
the bakeiite front pan- 
el, with the shaft 4!4 
in, from the top. The 
plate coil, Ls, is sup- 
ported firmly on the 
stator terminals. Two 
4-prong sockets and 
the filament by-pass 
fixed condensers are 
mounted on the small 
shelf at the right. Two 
double-spaced 20- 
m m f d. m a x i m u m, 
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midget-type neutral- 
izing condensers for 
the 210 tubes, are 
mounted directly on 
the stator terminals. 

Drilling template 
diagrams for the 
bakeiite shelves and 
front panel are given 
in Figs. 2 and 4, The 
first shelf is mounted 
10 in, above the base- 
boa rd; the second 
shelf is 6% in, higher 
and the small shelf 
above, is just 5 in. below the top of the 
front panel. 

All coils, with the exception of hr,, are 
close-wound on standard plug-in coil 
forms 1!'2 in. outside diameter. The coil- 
winding data are as follows: Li consists of 
12 turns of No. 20 d.c.c. wire; L:: has 5 
turns and La is center tapped and 
has 8 turns of the same size wire. 
The grid coil, Lu, consists of 6 
turns of No, 22 d.c.c* wire and is 
also tapped at the center. Four- 
prong sockets and coil forms are 
used for Li and La; La and Li re- 
quire 5 prongs. The 3-turn link 
coupling coils are wound on Ll 

{Continued to p*i£c 136 A l 






V 




JL# amJjs bL 



10G 

'ft 



_ . x^A/vvl^ta 

Phonograph Pick-Up with ‘‘Electric Eye 







Pick-Up Arm Ort rHfn#abl< uM#J» Metal Cover Re- 
moved /i-cirn P 1 W 3 Of/; Ftfou?, Ctatt-Op of Lump 

Lint/ Mirror Assembly, utilh Cell Abo i e 



This pick -up arm, recently developed by 
a German engineer, is equipped with a 
hooded lamp and small vibrating mirror 
fastened to the armature. As the needle 
follows the record, a varying beam of light 
is reflected to a photo cell and audio am- 
plifier, reproducing sound In a manner 
similar to that employed in talking pic- 
tures. Used with ordinary records, greatly 
improved tone is claimed. 
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V Two -Tube Transceiver Is Fort able 



Designed primarily for portable use on 
five meters, this de luxe combination re- 
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ceiver 



is housed in an oak 
carrying case, rype-ag and 33 tubes are 
employed and provision is made for using 
either a single wire or doublet antenna. 



Square Meter for ] 

Although this 
meter is 4 in* 
square, only a 234- 
in. round mount- 
ing hole is re- 
quired* It provides 
the same scale 
length that is of- 
fered in a 5-in. in- 




strument yet it occupies one inch less pan- 
el space. These meters are available in all 
popular ranges and varieties 



Acorn-Type Tubes for Ultra-High 
Frequencies ^ 

Miniature tubes, resembling an acorn in 
shape and sire, are now available for ex- 
perimental uses. They offer new possibil-*^ ^ 
itics for the amateur and experimenter 1 
and provide needed tools for exploration*" N 
and practical applications in the ultra- 
high frequency bands* The type RCA-955 
tube, at the right, is rated for a maximum 





Portable Transceiver Assembly; AH Parts, including 
Handset and Batteries, Art Housed in Wood Case 



Provided with 



Provided with Carrying Strap 



ifrjfiFT g strap 



Small Vacuum Tubes Designed tar Ultra-Short 
WaVes r Compared in Size with a Cali Ball 

plate voltage of ISO volts. It will amplify, 
detect and oscillate at frequencies no^— *' 
practical with ordinary tubes. The type 
954 t at left, is a pentode which provide^-* j 
gains of three or more at one meter, and 
10 at 3.5 meters. Higher gains are of courst 
attainable at longer wavtdengths. 



Cl Blueprints covering radio construction 
articles can be obtained for 25 cents each; 
further information and material lists are 
available from our Radio Department, 
without charge, upon receipt of postage. 






wales axe cut from five pieces of l k by 
10-in, by 10-ft, material. The bottom, seat 
braces, and frames are made from two 10- 
ft. and two 12-ft. lengths of ^ by 5-in. 
planks. The scats come from one 3 4 by 
10-in. by 8-ft. piece, and the chines are 



Eaa* ■>/ f on r( met ion , purf nil ilr( 

*?nd tig hi ‘fond Fflirjring cupmf- 
ity , niuikr this dinghy flighty 
popular with yachtsmen and 
fishermen for widely differing 
reasons* Yachtz leu than 38 ft, 

fxi length r?(jHfrr tender# that 
are easy la t a* a and small 
enough (n tub* tilth deck Space. 
Fishermen, an the other hand, 
ennui Jr r part ahilit y and cu£c of 
ro|i'ir#t |r almost equally intpor l mil 



" C^KIP " is 8 ft, long, has 
y ~ a 40 1 a-»In, beam, and 
a 13* 4 -in. depth. The 
forefoot is given enough 
“lift" to cause planing 
when in tow at any speed 
above four knots, The 
bluff ends make the din 
ghy easy to stow on fore 
deck or cabin top, as well 
as increase carrying ca- 
pacity for length. Correct 
location and elevation of oarlocks com- 
bined with extreme lightness make “Skip" 
easy to row, The boat weighs less than 
100 lbs. and therefore may be carried 
readily on lop or on the luggage rack of 
most automobiles. The total cost for lum- 
ber, fastenings, and paint for the boat 
shown was less than $10. 

All wooden parts except the oarlocks, 
which are white oak, are No, 2 white pine 
or cedar. The stem, transom and corner 
braces are cut out of a 1% by 14-in. by 
6 -ft. board. Sides, keelson and fender- 
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ROWING SSLAT- 



PLWHK ' 



CHINE - 



FKAML 



\ 



SHEER 

PUNK 



A 



STM 



two pieces % by 1 Z A in. by 8 ft 
Construction is much simplified 
and costly mistakes are eliminat- 
ed by working exactly to plan. 

You will need a clear floor space 
at least 8 ft, wide and 12 ft long. 

In this space chalk to full scale all 
the lines shown in the plan view 
except those of the seats and 
braces. Lay out and cut the stem 
and transom, keeping the saw per- 
pendicular to the mate rial* It is 
better to cut the bevel with a plane or 
drawknife afterward. To determine the 
correct bevel, place the stem and transom 
on their respective chalk lines, extend the 
side lines onto them and add Via In. more 
at the outside. The extra 34® In. is for 
calking. Fasten the bottoms of stem and 
transom temporarily to a spacer, making 
their outside surfaces 7 ft., 5 in. apart, then 
incline them until the distance between 
tops is 8 ft. Do this with the parts invert- 
ed over the chalked outline, giving a 5-in. 
displacement to the stem and 2 in. to the 
transom. Another spacer tacked to the 
tops will hold the ends in correct position 



Gar board and sheer planks may be fas- 
tened together with screws, clinched nails, 
or copper rivets. Of these the rivets are 
undoubtedly best. The rivets are really 
small copper nails and washers, and may 
be obtained at most hardware stores. Drill 
a small lead hole, then drive the nail from 
the outside, place a washer over it on the 
inside, cut it off about Via in. from the 
washer, and rivet it over with a special 
tool or a ball-peen hammer, while a help- 
er holds a heavy hammer against the head. 
You will be able to draw the two planks 
together very tightly by carcFul riveting. 
Space the rivets 3 in. apart and 3 a in. from 



while the planking is applied. A third 
spacer, 2 ft., 10 in. long, is placed 3 ft,, 8 in. 
from the bottom of the stem and parallel 
to it to spread the garboard planks. Make 
a loop of sash cord around the forward 
ends of the two garboard planks and draw 
them in place against the stem. Then, si- 
multaneously draw the opposite ends until 
they fit against the transom. The cross 
spacer should strike at the edge of the 
planks. Fasten the planks to the stem and 
transom with l 3 4“in., No. G flat-head brass 
screws, which are not to be countersunk. 
Turn the form right side up and bend and 
fasten the sheer planks in 
the same manner. These 
should overlap the gar- 
boards Hi in. The row- 
ing seat, nailed to the top 
edge of the garboards, will 
be an additional spacer. 
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the plunk edge. The sheer planks are to 
be 6 in. wide at a point 4 ft., 1 in. from the 
top of the stem. Bend a thin strip from 
stem to transom through this point and 
mark the line. Saw of! the excess material 
above this line, leaving about l l\ in. for 
planing. Measure the garboard planks 7 1 j 
in. wide at a point 3 ft. T 8 in. from the bot- 
tom of the stem. From this point bend a 
strip to the bottom edge of the transom 
and mark the line. Without the strip, con- 
tinue this line forward in a smooth curve 
to the bottom of the stem. Saw away the 
excess material* as before, leaving about 
Va in. for planing. Save the strips which 
have been removed to be used later for 
fenderwales. If the planks are not of the 
same stiffness, it may be that at this stage, 
the structure will not be true to its lines. 
However, it may be squared easily by 
stretching a cord lightly between the cen- 




ters of the stem and transom. A square 
held against either should fit exactly 
against the cord. If it does not* run a rope 
loop diagonally around stem and transom 
and tighten until the cord lines up with 
the square. At this stage fit in the corner 
braces and the fore and aft seals so that 
further operations will not pull the hull 
out of shape. All of these are fastened 
with l^-in.p No. 8. flat-head brass screws. 
Always drill lead holes for screws. 

The chines should be soaked in water 
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overnight or saturated with scalding water 
before bending in place. Determine the 
correct length by measuring with a thin, 
pliable strip, and cut the chines so that 
they will fit snugly against both stem and 
transom. Insert them from the top of the 
boat, and exercise care to avoid breaking 
while drawing them in place with carpen- 
ters 1 clamps. Fasten them from the out- 
side with No, 6, flat-head brass 

screws spaced about 8 in. apart. Lay a 
straight plank across the bottom of the 
boat and plane the chine and garboard un- 
til it lies flat on them. Plane a hifi-in. out- 
ward bevel to the garboard to form a 




110 



POPULAR MECHANICS 





calking seam. Before applying the bottom 
planks plane a !iu-in. bevel in each edge. 
Nail the planks on before sawing and saw 
at an angle in line with the sides of the 
boat Use three 2-in. copper nails for one 
end of each plank, and smooth up the 
sawed edges with a plane, The addition of 
the keelson completes the bottom. Fasten 
it with 1 l a-in. copper nails, five to a plank, 
clinched outside. From the leftover side 
planking make two fenderwalcs 1 V 2 in. 
wide. Rivet them to the top edges of the 
sheer planks, plane down to a smooth sur- 
face, and bevel all edges. Make two frames 
to fit, one on each side, about midway be- 
tween the rowing and forward seats. Use 
the U/a-in. material, and fasten with brass 
screws from the outside. 

The oarlocks are elevated above the 
gunwales so that the oarsman will have 
ample room for his hands when lifting the 
blades from the water for the return 
stroke. Make them from 2 by 4-in. white 
oak to the dimensions shown, and fasten 
with 1 la-in., No. 8, flat-head brass screws 
from the outside. Finishing the seams is 
one of the most vital parts of boat build- 
ing. Leave sufficient spacing between the 
planks, and calk with regular calking cot- 
ton, not wicking, until the seam is one- 
third filled. Put the cotton in by hand 
with a putty knife. Under no circum- 
stances use a hammer. The cotton must 
remain soft enough to permit the planks 
to swell without buckling. Fill the re- 
mainder of the seam with a good grade of 



boat-seam compound. About 1 lb. will bo 
sufficient for the entire boat. Then apply 

three coats of varnish or paint. Allow 
time for the varnish to dry, and sand the 
surface before applying the next coat. 



Force Cup Applied to Overflow" 
Cleans Bathtub Drain 



Due to the difficulty of sealing the over- 
flow opening of a bathtub against escape 
of air, it is sometimes almost impossible to 
clean the tub drain with a plumbers’ force 
cup. However, if the stopper is put in 
place in the bottom of the tub and held 
firmly with a weight, the cup may be used 
effectively by holding it against the over- 
flow opening as shown. 



Bathtub Drain Cleaned by Owing Plumber Force 
Cup at Overflow Opening 
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Homemade Swing for Little Tots Is Portable 





Here is a substantial swing for a small 
child that anyone can make, and it can be 
used inside a house, on a porch or out- 
doors* The dowels forming the back and 
either glued or bradded in place 
in tne seat and rails. Mote the method of 
attaching the swing rope. This is threaded 
through holes in the seat and the side and 



FftOHT view 



back rails* then back through the front 
and side rails, through and under the seat. 
The same procedure is followed for the 
other side of the swing. With this method, 
the swing is supported at each corner to 



prevent lipping. If I he swing is to be 
moved from place to place, heavy harness 
snaps may be attached at the ends of the 
rope to engage strong screw eyes driven 
into suitable overhead beams* 



Ladder for Picking Fruit Made from Split Hardivood Pole 



The usual hard job of manipulating a 
ladder among tree limbs, when picking 
fruit, is made less difficult by using this 
ladder. Split an oak or hickory pole about 
three-fourths of its length, after which the 
sides, or rails, are drilled to take hickory 
rungs* An iron band prevents the pole 
from splitting out to the end, which is 
pointed. If a suitable pole is not available, 
a ladder of the same shape may be made 
from two -by -fours. These are beveled at 
the upper ends and nailed or screwed to 
a block. It is a good idea to use an iron 
band to further strengthen the joint. 



C When a three -cell flashlight battery be- 
comes too weak to use, substitute a two- 
cell lamp; the cells can then be used and 
the lamp will give good light. 
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Filing with a Small Scroll Saw 

Although most small motor- dr iven scroll 
saws are not equipped with universal 
chucks to hold files, you can do this type 
of work by grinding tenons at the ends of 
small hand hies so that they can be put in 
the machine like saw blades. Small, round, 
three-corner and half-round files can be 
used, taut they must be broken off to the 
right length and ground flat at the ends. 
Tn doing this, take care to keep the ends in 
perfect alinement, A large felt washer 
should be fitted over the lower plunger to 
keep the metal filings out of the bearing if 
the saw is not already equipped with one. 



Auto Rims Make Economical Forms 
for Concrete Steps 

While in search of some cheap forms 
with which to make concrete steps at a 
boat landing, one man used discarded 
auto-wheel rims. These were set in a shal- 
low trench excavated in the bank, after 
which the concrete was poured into them, 
thus making neat, semi- circular steps* 



Movable Spurs Prevent Ladder 
from Sliding 



To prevent a ladder from sliding when 
set on hard ground or gravel, take a couple 

of short iron rods, 
point the lower 
ends with a file or 
grinder and form 
hooks on the up- 
per ends, Then 
fasten them to the 
ladder rails near 
the lower ends 
with flat steel 
guides so that the 
spurs can be 
pushed into the ground. When not in use, 
the spurs arc pulled up and fastened over 
L-hooks driven into the ladder rails. 
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Sheet-Metal Holder to Carry Fishhooks 



To keep your fishhooks safe and prevent 
them from becoming entangled, make this 
holder in which to carry them. It consists 
of a piece of sheet metal, 9 Vz in* long and 
about 2Vz in. wide, 
across one end of 
which is soldered 
a piece of angle 
brass or copper so 
that an opening is 
left to take the 
points of the 
hooks. A short 
length of light coil 
spring is stretched 
across the other 
end of the holder and the ends tacked to 
the metal with solder* The spring holds 
the hook leaders. — C, E, Packer, Chicago* 
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Two Ideas on Repairing Window Screens 



The job of getting your window screens 
ready for summer will be easier by follow- 
ing these ideas: Below is a simple stretch- 
er for use when applying new screen to 
the frames. It is a thin board nailed to a 
hench t and has a row of brads projecting 
through one side. In use, the wire and 
frame are placed over the block so that 
the brads engage in the meshes of the 
wire, which has been tacked at one end. 
It is a simple matter to push against the 
bottom of the frame and stretch the wire 
sufficiently without damaging it. The 
right-hand detail shows a method of refin- 





BURLAP 



ishing the screens, which will save time 
and paint, as well as prevent clogging the 
meshes of the wire, A large blocks w r hich 
has been padded with burlap and screwed 
to a bench or table, is placed under the 
wire and the painting is done directly over 
it, the screen being moved about as the 
work progresses, Excess paint is absorbed 
by the pad. 



Easily Made Universal Joint Improves AutO'Trailer Hitch 



Made from model-T 
Ford parts, this trailer 
hitch will enable you to 
travel over rough roads, 
and take sharp curves 
with ease. Theaxleiseut 
at a point two-thirds of 
its length and the wheel 
spindle is removed with a 
hacksaw, as indicated. 
The whole arrangement 
has proved to be sturdy 
and flexible. An extension 
tongue for hauling boats, 
and other long objects, can 
be made from 2-in. pipe 
and fittings. — R. Wind- 
berg, Brockton, Mass. 
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r | ^HE edge of your razor blade is one of 
the keenest and also one of the most 
delicate cutting edges known. The upper 
photo in Fig. 1 shows how the edge of a 
blade appears under the microscope after 
you have finished shaving. Though it looks 
anything but sharp it is T in fact, still very 
keen. This is because only the extreme 
edge has been blunted slightly by the cut- 
ting action. The bevels are still perfect. 
From the second illustration you will see 
how a very light stropping restores the 
edge, but note especially the marked dif- 
ference between these two edges and that 
of a new blade. 

Either the straight or the safety-razor 
blade consists of an infinite number of ex- 
tremely minute projections or fibers, On a 



new blade the shape, and incidentally the 
backing of the edge, is formed by three 
bevels as in Fig. 7. In shaving, the cutting 
action bends the tiny fibers back and over, 
resulting in a condition similar to the set 
teeth of a saw. Each time you use the 
blade without honing or stropping, this 
condition becomes more pronounced until 
it results in an extremely fine wire edge. 
Then the blade loses its smoothness and 
begins to pull. Even though many razor 
strops are impregnated with a very fine 
abrasive* stropping alone gives practically 
no direct abrasive action. Rather the ob- 
ject of stropping a blade is to bend the 
bulged and bent fibers back in line, and 
for this reason stropping does not sharpen 
the cutting edge by direct abrasive action 
on the metal, As an example* if you have 
a safety blade that has been used a num- 
ber of times you can restore the edge to a 
fair degree of keenness by simply strop- 
ping the blade with a straight stroke on 
the inside of a large glass tumbler. Here 
there is practically no abrasive action, the 
effect being merely that of straightening 
the bent-edge fibers. 

Preservation of the bevels originally 
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ground on a now blade is practically im- 
possible because they are so small that 
you cannot see them with the unaided eye. 
But we can, nevertheless! preserve the 
thickness of the edge by use of the proper 
methods of honing and stropping. There 
is a simple, yet very important detail in 
this connection. When you strop either a 
self-stropping safety razor, like that in 
Fig, 2 , or a straight blade, as in Fig. 5, 
there always should be a certain amount 
of slack in the strop, that is, the strop 
should never be taut. A slack strop sup- 
ports Lhe blade at the correct angle and at 
the same time gives a rubbing or wiping 
action at the extreme edge. This straight- 
ens the bent fibers effectively and also 
avoids wearing down the bevels. 

In both theory and practice the amount 
of stropping and honing necessary to keep 
a blade in condition should be about equal, 
though this statement will not apply to all 
hlades t as they vary greatly in quality. 
Long continued stropping without honing 
tends to round over the edge and does not 
take sufficient metal off the bevels to 
maintain the proper angles. If you hone 
such a blade to a sharp edge you must 
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necessarily remove considerable metal and 
as a result you arc apt to get the edge too 
ihin. Excessive honing without stropping 
produces the latter effect until finally the 
blade reaches a point where ordinary 
stropping and honing are no longer effec- 
tive. This is particularly true of the straight 
blade and the two-edged safety blade held 
in the device shown in Fig, 3 and sharp- 
ened on a straight hone. When you strop 
or hone a safety-type blade in the holder 
shown in Fig, 3, the effect on the edge is 
essentially the same as on a straight blade. 
On the other hand, when you sharpen a 
safety blade on a concave hone, the flexing 
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the bright drill rod wipe off the excess oil 
with a clean cloth. Two of the most com- 
mon types of safety razors and blades are 
shown in Fig. 4. The two-edged safety 
blade is best sharpened on the concave 
hone. Properly honed in this way strop- 
ping will add little or nothing to the 
smoothness of the edge. The illustration 
above Fig, 4 shows the correct wav to hold 
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at any time 
pull slightly 
bending and 
at the edge 



OKETYPC OF AUTOMATIC SAFETY-BLADE STROPPED 

of the blade is determined by the amount 

of pressure you apply. With a bit of prac- 
tice it is possible to gauge accurately the 
pressure necessary to produce a keen 
edge. The use of the concave hone is al- 
ways to be recommended in sharpening 
safety -type blades* 

After several stropping^, 
your blade will begin to 
simply because continued 
straightening of the fibers 
finally break a large number of them. 
When this happens the blade needs a light 
honing. Fig. 3 shows two types of hones 
in general use. The concave hone can be 
used for either the safety or the straight 
blade, the latter being honed on the flat 
face of the hone* The flexible hone can be 
used for cither the straight blade or the 
safety blade supported in the holder shown 
in Fig. 3. Before you use a new hone wash 
it thoroughly in gasoline to remove any 
chance grains of coarser grit, then dress it 
with a short length of drill rod. The pur- 
pose of this is to glaze the surface and 
prevent the hone cutting too fast in the 
beginning. Use a few drops of light oil on 
the hone* After a thorough rubbing with 



the hone when sharpening the safety blade, 
It is important that the hone be supported 
in the hand so that during the sharpening 
strokes there is free movement between 
the two hands* This results in an equality 
of pressure at all times* Begin first with a 
straight stroke and finish with a very light 
circular stroke as in Fig* 8. The blade is 
turned to bring both bevels of the edges 
into contact with the hone* How many 
strokes you use in sharpening depends on 
the condition of the blade. As an average, 
five straight and five circular strokes on 
each side of the blade should be sufficient. 
The trick in successful honing is an ex- 
tremely light and delicate touch of the 
hand controlling the movement of the 
blade. The importance of this cannot be 
over stressed. It is equally true in strop- 
ping* Heavy pressure on the hone bends 
the blade unduly and thus changes the 
contour of the edge. The same thing hap- 
pens when you strop the blade under 
heavy pressure. 

When you have finished honing it is im- 
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tervab will prevent rust. Before you use 
a strop give it a brisk rubbing with the 
palm of your hand. A few drops of light 
oil on the corrugated rolls of the auto- 
matic strapper shown in Fig. 6 will help 
to retain the flexibility of the leather* 



How to Preserve and Mount Fish Heads 

Anyone can preserve and mount large 
fish heads. To do this, first cut off the head 
just behind the gills and remove the eyes, 



tongue and gill rakers, besides all surplus 
flesh. Then gouge a channel from the top 
of the head, at the rear where the vertebra 
is exposed, to the eye sockets. Next, cover 
(he inside and outside surfaces of the head 
with a mixture of equal parts of arsenic 
and powdered alum. Also, fill the cavity 
from the vertebra to the eye sockets with 
the powder, and tSien prop the mouth wide 
open with a short stick. The head is now 
ready for mounting. "Lay it on the base 
with the part below the gills flush to the 
boards and nail it down with short brads 
at either side of the head above the gill 
opening. Then spread the lower end of 
the gill covers well out to the sides and 
tack the tips down. Glass eyes can be 
placed in the eye sockets when the head 
has cured and dried completely. When 
dry* dust the head off and decorate the 
base with whatever design you wish. Then 
finish the job by giving the base and the 
head three separate coats of clear varnish, 



portant that you lift the blade directly off 
the hone without sliding or moving it in 
any way. If you slide the blade off the 
hone you will ruin the edge. Fig. 9 shows 
the edges, highly magnified, which are 
produced by the straight, lateral and cir- 
cular strokes. The lateral stroke is to be 
used only when the blade has been lightly 
nicked or otherwise damaged, as the posi- 
tion of the hone causes it to cut down the 
bevels much faster. The metal hone pro- 
duces a very smooth edge as In Fig, 9 but 
as yet this hone is not universally avail- 
able. To preserve the edge and keep it in 
condition* it is Important that you keep 
your razor and hone and also the strop in 
a dust-proof container while not in use. 
A hone covered with dust particles is use- 
less, It will help if you dip the blade in 
hot water immediately before shaving. A 
few drops of light oil on the blade at in- 
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Holder for Handsaw Leaves Both Hands Free Wftrn 
Climbing or When Working on a Ladder 



Holder to Carry Handsaw 
on Your Belt 

Many serious and fatal falls from trees 
and ladder tops have resulted from trying 
to climb with a saw held in one band. To 
leave both hands free and help avoid an 
accident, carry the saw on your belt with 
this holder, which is made from a strip of 
inner tube cut to the shape shown. A slit 
at each end permits attachment to the 
belt, after which the rubber is inserted 
through the handle and brought up over 
It as indicated in the detail. This opera- 
tion is done easily with one hand. 



Writing under an Eggshell 

If you want to mystify your friends at 
a party, just write the guests 1 names on 
some eggs with a solution consisting of 

alum, I oz t) and 
water, 1 pL Allow 
the writing to dry 
and then boil the 
eggs for about 20 
min. AH evidence 
of the writing will 
have disappeared 
from the shell, but 
when the latter is 
removed, the writ- 
ing will be found 
on the egg. 



Emery Paper on Perch Keeps Canary’s 
Toenails Trimmed 

Instead of at- 
tempting to cut or 
Hie a canary's toe- 
nails, glue a strip 
of coarse emery 
paper to the lower 
side of the wood 
perch in its cage. 

As the bird moves 
back and forth 
along the perch, 
the emery paper will tend to keep its nails 
worn down to their natural lengths. — G. E. 
Hendrickson, Argyie, Wis, 



Folding Clothes Hanger for Closets 

If space in your closet does not permit 
installing a rod on which to hang a number 
of garments, this folding one may help 
solve the problem. It is a length of broom- 
stick having several screw hooks driven 
into it to Lake coal hangers, one end being 
provided with heavy wire loops for attach- 
ing it to a coat hook as shown. To drop the 




Folding Hanger for in Small Closets and Poul- 
tries Where Space Is Limited 



hanger out of the way, merely slip the 
small loop off the upper end of the hook. 
This idea is also applicable in pantries for 
hanging utensils. — Chas. Tyler. Chicago. 
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Battery Clip Holds Double Clothesline So That Wind 
Cannot Blow Clothes against Building 



Battery Clip Prevents Clothes 
Moving on Double Line 

Clothes hung on a double clothesline are 
often damaged or soiled when a heavy 
wind causes them to be pulled toward the 
house or post to which the pulleys arc at- 
tached. To avoid this, fasten a large bat- 
tery clip below the pulley in such a posi- 
tion that it will hold the line as shown. 



Large * r Spid*r Web 1 * at Lath Mokes Unusual Flower 
Trcllts for the Side of a House 

carved from a piece of white pine* and has 
long legs of rattan. The web is stained 
brown, and the spider is painted a bright 
yellow or other suitable color. 



CA piece of tire patching cemented into 
the backs of oxfords will help protect the 
heels of your socks. 



Tar Paper Keeps Water from Running 
under Windows 



If water runs under your windows and 
soils the wallpaper, the trouble is caused 
probably by the saddle, which sometimes 

pulls away from 
the casing, permit- 
ting the wind to 
drive rain under 
it. To prevent this, 
remove the saddle 
and lay a strip of 
tar paper under it 
as shown, first 
coating the under- 
side with a good, 
flexible roofing co- 
in ent, Then re- 
place the saddle and the job will be wa- 
terproof. — L. H. Georger, Buffalo, N. Y. 
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Vines Trained on ^Spider-Web’’ Trellis 

A resident of southern California has 
built an unusual flower trellis, in the form 
of a huge spider web, on the side of his 
house. The strands of the web are made 
of wood lath, and the spider's body is 



Tent Flap Locked with Broomstick 



To prevent the loose flap of his tent from 
blowing open in the wind, one sportsman 
inserted a length 
of broomstick in 
the lower hem of 
the canvas, allow- 
ing the end to pro- 
ject several inches 
past the center 
pole. By driving a 
short stake near 
this pole, as showm, 
the broomstick 
could be dropped down in the slot thus 
formed to hold the flap closed. 





“nnHIS is a wonderful porch you 
A have, so light and sunny, I wish 
that we could enclose ours like this 
but suppose it would bo pretty expensive, 
wouldn’t it?” 

The Browns were spending a pleasant 
evening with their neighbors, the Kinsleys. 
Mr, Kinsley is a contractor and has made 
his own home the acme of convenience 
and comfort during the dull seasons. 

“Quite to the contrary Brown, enclosing 
a porch* especially of the type you have, is 
neither difficult nor expensive* Why don’t 
you do the work yourself? I would be 
glad to give you a few pointers on how to 
go about it and having only the material 
to consider, I am sure that you could keep 
the cost pretty low.” 

The following evening the men were 
looking over Brown's porch, which was 
roomy but old style, with open rail and 
baluster. Kinsley, note book in hand, was 
enumerating the changes that would be 
necessary to make the improvement, 
“Well Brown* here are the things you 
will have to do. After removing the old 
railing, your first problem is the floor. Con- 
siderable pitch is required on an open- 
porch floor so that water will drain off, but 
this slope is rather uncomfortable, as you 
have perhaps noticed, to sit on unless your 
chairs are in line with the slope and even 



then rockers will Travel/ As this slope is 
unnecessary on an enclosed porch, I would 
suggest that you take up this flooring and 
re-lay it level. Sounds like a big job. 



ENCLOSED PORCH 



By R. O, BUCK 
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doesn’t it* but is really 
it sounds/’ 

‘"But Kinsley* how can I take up the 
floor under the columns ?” 

"I was coming to that. The columns will 
have to bo removed and pieces of two-by- 
four substituted temporarily to support 
the roof. Supposing I make you a sketch 
(Fig. 1) to show this step. First remove the 
flooring to a column, then set up a stud 
resting on the joist before removing the 
column. The opposite procedure is fol- 
lowed when replacing the columns on the 
level floor. You will find it almost impos- 
sible to take up the flooring without break- 
ing some of the tongues but as you will 
probably want to cover the floor with lin- 
oleum after the porch is finished* this need 
not concern you too greatly. After all of 



the flooring has been removed, strips of 
furring of various thicknesses are nailed 
along the tops of the joist to bring each 
joist up to the level of the one nailed to 
the house, Fig. 2 . The flooring then may 
be replaced, the columns cut oil and reset 
and the two-by-four supports removed. 
The next step is to saw off the ends of the 
flooring flush with the joist. Be sure not 
to saw off the pieces where the doorway is 
to be, as this should be allowed to over- 



PO P U L A n M E t’HANICS 
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hung as on an open porch. Another thing, 
the steps will have to be raised a bit. Do 
th is by adding to the height of the footing 
under the bottom step as the variation in 
the height of the riser is less noticeable 
there. 1 ' 

A few nights later Kinsley stopped in tn 
note the progress and found Brown just 
reselling the last column and anxious lo 
get started tin the new work. 

"It is fortunate that those columns are 
square, round ones would have to be re- 
placed or the job considerably complicat- 
ed. Well, I guess you are all ready for the 
framing, below the sill (Fig, 3} t The col- 
umns and studs are to be placed on a line 
with the outside of the joist and ends of 
the flooring. Also notice how the corner is 
framed and finished, the wall sided and 
the drip cap and water table installed, I 
am not figuring on any sheathing under 
the siding as the plaster board on the in- 
side will make the job wind and weather 
light” 

With these instructions Brown was able 
to complete the entire enclosure below the 
sill but was confronted with the problems 
of how to frame the windows and door 
and what type of sash to use. 

"Well Kinsley, I have built up lo the 
‘water line' but have run into several 
snags. You suggested using standard-size 
porch sash, because they are cheaper, but 
I find that none of the sizes listed in your 
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be D, These Eire half -width sash like those 
I have on my porch* They are hinged at 
the center in pairs so that the halves 
fold against each other. They do not ex- 
tend out into the porch so far and are less 
likely to sag than the other types. If the 
full -width sash are used, special 'offset* 
hinges are required to allow one sash to 
fold against the other, and still allow space 
for a shade/' (See Fig* 7*) 

Just one thing more, I have al- 
ways heard that hinged windows 
were not water-tight. Do you ever 
have trouble with yours? 11 

**No, two separate devices are 
made to prevent rain from driving 
under casement windows, both of 
which should be used, A drip cap 
is fastened to the outside of the 
sash and a water stop set into the 
sill to fit into a rabbet cut into the 
lower edge of the sash.” (See Fig, 
8, which also shows how to finish 
up the corner next to the house.) 

A few weeks later Brown stopped 
at the Kinsley home with a snap- 
shot in hand. 

"Well, Kinsley, I 
have finished the job, 
except for the screens, 
and here is a picture 
to prove it/ 

"That is fine, I surely 



catalog work out on 
my job/' 

* 4 I guess you didn’t 
notice the type of jamb 
1 suggested in Fig. 3. 

By using two such 
jamb pieces for your 
center mullions you 
can space them any re~ 

quired distance apart to compensate for the width of the 
sash. The height of a standard sash may be wrong also, 
but this can be taken care of by boxing the head jamb. 
(See Fig. 4.) Then there is the door frame which can be 
made of the same stock jamb material (Fig. 5). No sill 
is required for the door frame but a threshold should be 
used so that the door will not scrape on the floor. 

“Well, that takes care of the sash spacing and door 
frame, what about the type of sash?’ 1 

"There are four types of porch sash in general use. We 
will call them A. B* C, and D in Fig. 6. Any of these 
would be suitable for your home but my choice would 



